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Abstract 
The event study methodology is a technique which estimates the impact / 
effect of an event on the value of a firm. Since its introduction by Dolley 
(1933), the event study methodology has been widely used in the 
financial industry to measure the security price reaction to some 
announcement or event. This dissertation is trying to investigate the 
possibility of importing the methodology to the real estate sector for 
property valuation.  
Three announcements of main progress regarding the construction of the 
HK-Macao-Zhuhai Bridge (HMZB) are used as tests in this paper. The 
construction of the HMZB, which connects Hong Kong, Macao and 
Zhuja together, is regarded as an improvement in accessibility and 
transportation to the Tung Chung area. This paper intends to investigate, 
by adopting the event study methodology, if the announcements of these 
improvements will lead to an abnormal value added to the residential 
properties nearby, and more importantly, can it be tested by the event 
study methodology. The commonly adopted method, hedonic pricing 
model is used as a control in the tests. 
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Chapter 1 
Introduction 
1.1. Background of Study 
It is observed that, very often, when there is news, for instance, a merger 
or a split, announced, interim report regarding a financial security, its 
price will increases / decreases dramatically and abnormally compared to 
the general market. It is found that this abnormal value over the general 
market is closely related with the announcement of the news. In the 
financial world, the effect of the correlation is commonly computed and 
analyzed by the event study methodology. 
The event study methodology is widely used in the financial sector for 
analyses and researches on securities. However, the technique is not 
adopted by any other industries. The author thus would like to test if the 
methodology can be used for real estate valuation in calculating the 
abnormal price on properties in regard to announcements.  
The construction of Hong Kong-Macao-Zhuhai Bridge, HMZB is used as 
the target of study for the test. The HZMB connects Hong Kong, Macao, 
Chapter 1 Introduction 
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and Zhuhai and was suggested in 2003 to improve the transportation 
linkage within the Pearl River Delta. Three news announcements 
concerning the main progress in the pre-construction and construction 
stage were chosen to be the positive events for the study. 
 
1.2. Objectives and Research Questions 
This paper is going to investigate if the fluctuation of prices of residential 
buildings nearby, if any, induced by announcements regarding the 
improvement of transportation brought by the HZMB can be analyzed 
numerically by applying the concept of the event study methodology.  
Thus, the objective of this dissertation is to answer the following research 
questions, 
1 Do the announcements of news related to the construction of the 
Hong Kong-Zhuhai-Macao Bridge (HZMB) have any impact on the 
residential housing prices near to the Boundary Crossing Facilities 
(BCF) of the Bridge? 
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2 Can the fluctuation of prices be detected and analyzed numerically by 
the event study methodology? 
 
1.3. Significance of the Study 
There had been huge studies done on the positive effect of improvement 
of transportation and accessibility on prices of nearby properties. 
However, their contribution is not high due to a few reasons. Most of the 
works confine themselves to the effect of railways, or the MTR (Mass 
Transit Railway) in Hong Kong. Secondly, usually the effect after the 
completion of the new transportation is studied. Few of them had paid 
attention to the effect during the construction stage or even less to before 
the construction had taken place. Thirdly, almost all of those studies 
employed the same technique, the hedonic pricing model, as the 
methodology and the research design are also unsophisticatedly 
constructed. Usually, the model are not well controlled in terms of time 
and place, and do not have much contribution in the technical 
perspective. 
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Thus, this dissertation is set to investigate the effect of announcements 
regarding the pre-construction of the HK-Macao-Zhuhai Bridge (HMZB) 
on the nearby residential properties by employing the event study 
methodology, which is new to the property research area. 
In addition, it should be clarified that, the main objective of this paper is 
not on the positive price effect brought by the accessibility improvement. 
Rather, the focus is the test of incorporating a new methodology, the 
event study, to real estate valuation. This paper is the first trail on the use 
of event study to value abnormal price added to a building in regard to 
news. This may provide a better choice of methodology for following 
studies. 
 
1.4. Structure 
This paper is divided into 8 chapters. Chapter 1 gives a brief of what the 
paper intends to achieve and the background of the study. Chapter 2 will 
be the history regarding to the birth of the HZMB and Chapter 3 will be 
the literature review. The past literatures relate to accessibility and land 
Chapter 1 Introduction 
5 
 
value, empirical studies of impacts of transportation improvement, 
hedonic pricing model, and event study will be reviewed. Following that 
will be the development of hypotheses in Chapter 4. The research design 
will then be explained in details in Chapter 5, Research Design and 
Methodology. The results and discussion of it will be presented in 
Chapter 6 and Chapter 7. Lastly, Chapter 8 will provide the conclusion of 
findings. 
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Chapter 2 
The Hong Kong-Macao-Zhuhai Bridge (HMZB) 
2.1 Introduction 
The construction work of Hong Kong-Zhuhai-Macao Bridge has just 
started recently on 15 December 2009. The work is not finished yet and is 
predicted to be finished in 2015 / 16. Assuming the existing quota system 
remains unchanged, when the HZMB opens in 2016, it is estimated the 
daily traffic volume of the HZMB will be about 9,200 – 14,000 vehicles 
and in 2035, it will be about 35,700 – 49,200 vehicles. The HZMB has 
very important strategic value of further enhancing the economic 
development of Hong Kong, Macao and the Western Pearl River Delta 
region. 
The suggestion of the construction of the Bridge can be traced back to the 
Third Meeting of the Mainland/Hong Kong Conference on the 
Co-ordination of Major Infrastructure Projects in September 2002 which 
the construction was suggested to reduce the cost and time on travelling 
on the flow of people and goods between Hong Kong, Macao and the 
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Western Pearl River Delta region and accelerate the economic merge of 
the Pearl River Delta region. 
Under the current proposed construction package, the main body of the 
bridge will be about 29.6km.  To the west, it lands on the artificial island 
off Gongbei, and to the east, it lands on the eastern artificial island for the 
tunnel section.  It will be built according to the six-lane expressway 
standard with vehicle speed of 100 km per hour.  
With the connectivity brought about by the HZMB, the transportation 
time from Hong Kong to Zhuhai and Macao can be shortened from 4 -5 
hours (via the Humen Bridge) to about 30 minutes and the Western PRD 
will fall within a reachable three-hour commuting radius of Hong Kong. 
It will give convenience to the merchants and contribute to the tourism 
among the three sides. 
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Figure 1: The current proposed Hong Kong-Shenzhen-Zhuhai Corridor, comprising 
the Hong Kong-Zhuhai-Macao Bridge (HZMB), Hong Kong Link Road (HKLR) and 
Hong Kong Boundary Crossing Facilities (HKBCF); and Tuen Mun-Chek Lap Kok 
Link (TM-CLKL) and Tuen Mun Western Bypass (TMWB). (Source: Highways 
Department) 
 
2.2 History 
2.2.1 Initiation Stage - The Birth of the Bridge 
In regard to the fast development of the Pearl River West in the recent 
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years, the Central and Hong Kong government agreed at the Third 
Meeting of the Mainland/Hong Kong Conference on the Co-ordination of 
Major Infrastructure Projects that a joint study should be conducted on 
the transport linkage between Hong Kong and Pearl River West in 
September 2002.  In January 2003, the National Development and 
Reform Commission and the Hong Kong Special Administrative Region 
Government (HKSAR) commissioned the Institute of Comprehensive 
Transportation to conduct the study. The study “Transport Linkage 
between Hong Kong and Pearl River West” was completed in July 2003. 
It pointed out that the transport linkage between Hong Kong and Pearl 
River West is weak and the land transport between them involves the 
detour via Humen Bridge, which result in high cost and transport time. 
The study suggested that the Hong Kong-Zhuhai-Macao Bridge (HZMB) 
should be built to shorten the travelling time and distance between the 
cities, and bring some macro socio-economic benefits, including 
(a) Promoting the socio-economic development of the Pearl River 
West; 
(b) Reinforcing Hong Kong‟s status as an international shipping and 
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aviation center; 
(c) Promoting the development of regional tourism industries; and 
(d) Perfecting the regional transport network. 
In August 2003, The Hong Kong-Zhuhai-Macao Bridge Advance Work 
Co-ordination Group (AWCG) was set up by the governments of 
Guangdong, Hong Kong SAR, and Macao SAR under the agreement of 
the State Council. There were three representatives sent from Hong Kong 
to the AWCG. This action has ascertained the construction of the HZMB. 
 
2.2.2 The Feasibility Study 
In February 2004, the AWCG commissioned the China Highway 
Planning and Design Institute (HPDI) to conduct a feasibility study for 
the HZMB. Hydrology, environment, landscape, marine, ship impact 
protection, traffic, etc were being examined in the study. 
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2.2.3 Setting up of Task Force 
On 9 January 2007, the Central Government announced the establishment 
of the HZMB Task Force to be led by the National Development and 
Reform Commission (NDRC) to speed up the project and the first 
meeting of the Task Force was held in Guangzhou on the same day. 
 
2.2.4 The Route Option and the Financing Arrangement 
On the 28 February 2008, in the 8
th
 AWCG Meeting at Guangzhou, The 
governments agreed to the construction option, financing arrangement as 
well as the next stage of work. They confirmed to adopt the northern 
bridge-cum-tunnel Alignment.  
Also, they ascertained each of them would be responsible for the 
construction and operation of the boundary crossing facilities and the link 
roads to the bridge within their own territory. They also agreed to share 
the amount of the subsidy by adhering to the principle of equalization of 
cost-to-benefit ratios. The equation takes the economic benefits, including 
the savings in transport costs and time, and the costs of building the 
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connecting roads, and the share of subsidy for the main body of the 
bridge, to each of the three sides into account.  
They have reached a further consensus on the financing arrangement for 
the HZMB in August 2008, which they agreed to take up the 
responsibility for the construction of the Main Bridge.  
 
2.2.5 The Tendering of Preliminary Design and Site Investigation 
On 27 November 2008, in the 9
th
 AWCG Meeting at Guangzhou, the 
feasibility study was accepted and the committee decided the tenders for 
the preliminary design of the HZMB will be invited by the three 
governments on 1 December 2008. The preliminary design is expected to 
be launched in April, 2009. 
On 1 December 2008, the AWCG project office on the Mainland started 
inviting tenders for the preliminary design and site investigation for the 
main bridge of the HZNB. On 13 March 2009, the tender was awarded to 
the China Highway Planning and Design Institute (HPDI) and the signing 
of contract and launch ceremonies were held. Led by the HPDI, the 
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consortium comprises COWI A/S, Ove Arup & Partners Hong Kong Ltd, 
Shanghai Tunnel Engineering & Rail Transit Design and Research 
Institute and CCCC First Harbour Consultants Co Ltd. 
 
2.2.6 The Tendering of the Lead Bank to Provide the Funding 
Arrangement 
The tender was opened in January 2009 and was awarded to the Bank of 
China on 14 April 2009. The financial arrangement of the HZMB was 
deemed to be fully resolved at this moment. 
 
2.2.7 The Final Feasibility Study Report 
On 28 October 2009, in the executive meeting of the State Council, the 
feasibility study report of the HZMB was approved. 
 
2.2.8 The Start of Construction Work 
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The construction work of the Hong Kong-Zhuhai-Macao Bridge was 
started on the 15 December 2009. The construction commencement 
ceremony was held in Zhuhai on the same day. 
 
2.3 The Alignment of the Main Bridge 
In April 2005, an Expert Panel Meeting on the HZMB Alignment was 
held in Zhuhai to discuss in detail the alignment options by experts from 
the Mainland, HKSAR and Macao SAR. The Northern bridge-cum-tunnel 
Alignment was recommended by the Expert Panel Meeting and was 
endorsed by the AWCG. 
In the Ninth Plenary of the Hong Kong-Guangdong Cooperation Joint 
Conference held in August 2006, the governments consented to adopt the 
mode of „separate locations of boundary crossing facilities‟. Thus, the 
construction of the boundary crossing facilities and the link roads will be 
responsible by the each government and would be considered separately 
from the main bridge. 
According to the proposal at the 8
th
 AWCG Meeting at Guangzhou on 28 
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February 2008, the main body of the bridge will be a 29.6 km dual 3-lane 
carriageway. It would be in the form of bridge-cum-tunnel structure 
comprising a 6.7 km immersed tunnel. The proposed vehicle speed was 
100 km per hour. The HMB lands on artificial islands. As shown in figure 
2 below, to the west, the HZMB lands on the artificial island off Gongbei, 
and to the east, it lands on the eastern artificial island for the tunnel 
section just west of the HKSAR boundary. The proposed route of the 
HZMB will run across major navigation channels like the Lingding 
Channel, the Tonggu Channel, the Qingzhou Channel, the Jiuzhou Port 
Channel, and the Jianghai Channel etc. For the main navigation channels 
like Lingding Channel and Qingzhou Channel, it will be in the form of 
tunnels. Two artificial islands will be constructed to provide change-over 
facilities between bridge and tunnel to ensure the traffic capacity of the 
key shipping channels towards Guangzhou and Shenzhen ports are not 
affected. 
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Figure 2: The proposed Northern bridge-cum-tunnel Alignment (Source: Transport 
and Housing Bureau) 
 
2.4 The Hong Kong Boundary Crossing Facilities (BCF) & the Hong 
Kong Link Road (HKLR) 
On 28 February 2008, in the 8
th
 AWCG Meeting at Guangzhou, the three 
governments confirmed they would be responsible for the construction 
and operation of the boundary crossing facilities and the link roads to the 
bridge within their own territory. 
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The location of the Boundary Crossing Facilities (BCF) on the Hong 
Kong side has been a controversial issue. The site selection study for the 
HKBCF was started in 2007. Different site locations were studied by the 
Highways Department based on various considerations including 
environmental, social and land-use impacts, traffic connectivity and 
engineering feasibility. Stakeholders including environmental concern 
groups and fishermen representative; Islands District Council; and 
Legislative Council Panel on Transport were consulted. The study was 
completed in March 2008. Both the majority of the environmental 
concern groups and the DC member supported the option of reclamation 
at the waters off the Northeast of the Airport for the less environmental 
impacts and the potential synergy benefits with the Airport and the 
overall economic benefits to Hong Kong.  
In July 2008, the consultant, Ove Arup & Partners Hong Kong Ltd, was 
commissioned to carry out the investigation and preliminary design of the 
HKBCF and HKLR while the consultation activities regarding the 
location option were still continuing. 
The HKBCF location was not confirmed till 17 April, 2009 in the Island 
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District Council. The final decision was to be on the water off northeast 
rather than the west of the Hong Kong International Airport, with the 
Link Road built along the Airport Channel and the Southeast coastline of 
the Airport Island comprising a viaduct, a tunnel and at-grade road as 
illustrated in figure 3. 
 
Figure 3: The confirmed option of HKBCF and HKLR (Source: Highways 
Department) 
The detail design of the HKBCF and the HKLR has started in September 
2009. 
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On 23 October 2009, the environmental impact assessment reports of 
both the HZMB HKLR and HZMB HKBCF projects submitted according 
to the „Environmental Impact Assessment Ordinance‟ were approved by 
the Environmental Protection Department and the Environmental Permits 
were issued on 4 November 2009.  
 
2.4.1 The Hong Kong Boundary Crossing Facilities (BCF) 
Under the „separate locations of BCF mode‟, the governments are 
responsible for building their own BCFs within their territory. The BCF 
in Hong Kong side should fit in with the HZMB Main Bridge, the Hong 
Kong Link Road and the Tuen Mun-Chek Lap Kok Link as shown in 
figure 4. 
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Figure 4: The HKCBF linking the HKLR and the Tuen Mun-Chek Lap Kok Link 
(Source: Highways Department) 
The HKBCF artificial island involves a reclaimed area of about 130 
hectares, accommodating the Customs, Immigration and Quarantine (CIQ) 
facilities and providing for passenger clearance and cargo processing 
facilities. 
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The government has gazetted on 12 June 2009 under the „Foreshore and 
Sea-bed (Reclamations) Ordinance‟ and „Town Planning Ordinance‟; and 
on 7 August 2009 the proposed works under „Roads (Works, Use and 
Compensation) Ordinance‟ and the proposed sewerage works under 
„„Roads (Works, Use and Compensation) Ordinance as applied by section 
26 of the Water Pollution Control (Sewerage) Regulation‟. 
The Highways Department has been pushing forward the design of the 
Hong Kong boundary crossing facilities and the Hong Kong Link Road. 
On 23 November 2009, The Highways Department signed a contract with 
Fugro Geotechnical Services Ltd to carry out ground investigation for the 
HZMB HKBCF reclamation works. The ground investigation to be 
carried out will provide essential information for the detail design of the 
reclamation works. The ground investigation work was started on 10
th
 
December 2009. On the same day, an international design ideas 
competition named „Hong Kong-Zhuhai-Macao Bridge・Hong Kong 
Boundary Crossing Facilities International Design Ideas Competition‟ 
co-organized by the Highways Department with related departments and 
professional institutions has opened its registration. The competition aims 
to draw innovative ideas and concepts to make HKBCF a new landmark 
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in Hong Kong. The Registration was opened on 22
nd
 December 2009 and 
it is now undergoing the submission of entries. The results will be 
announced in May 2010 and the winning designs will act as reference for 
the design of the HKBCF.  
 
Figure 5: The proposed Hong Kong Boundary Crossing Facilities (Source: Highways 
Department) 
 
2.4.2 The Hong Kong Link Road (HKLR) 
The „separate locations of BCF mode‟ also applies to the Link Road, the 
HKSAR Government is responsible for the construction of the Hong 
Kong Link Road.  
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The government has gazetted on 12 June 2009 under the „Town Planning 
Ordinance‟ and on 7 August 2009 under the „Roads (Works, Use and 
Compensation) Ordinance‟. 
According to the confirmed proposal, the link road is about 12.4 km on 
the Hong Kong side. It will not touch any land area of Lantau but will 
span across the headland between San Shek Wan and Sha Lo Wan by a 
viaduct and connect to the HKCBF through a tunnel and a at-grade road 
as shown in the below figures. 
 
Figure 6: The proposed Hong Kong Link Road (Source: Highways Department) 
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Figure 7: The proposed Hong Kong Link Road (Source: Transport and Housing 
Bureau) 
The HKLR was once suggested to be a single viaduct. However, by 
taking the transportation arrangement, economic efficiency, future 
operation, and environmental consideration into account, it was finally 
decided to be a combination of a viaduct, tunnel, and at-grade road. 
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Figure 8: The change of proposed HKLR (Source: Highways Department) 
 
2.5 The Financing Arrangement 
As mentioned, in the 8
th
 AWCG Meeting at Guangzhou on 28 February 
2008, the three governments confirmed they would be responsible for the 
construction and operation of the boundary crossing facilities and the link 
roads to the bridge within their own territory. Under this agreement, the 
building cost of the Hong Kong BCF and the Link Road will fully be 
borne by the HKSAR government. 
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For the Main Bridge, it was divided into two parts. One of it will be from 
the three governments and the others will be raised by loans from banks. 
In August 2008, the Central People‟s Government agreed to contribute, 
together with the contribution of Guangdong, a total of RMB 7 billion, 
while Hong Kong and Macao will contribute RMB 6.75 billion and RMB 
1.98 billion respectively. The total contribution from the three sides will 
be RMB 15.73 billion, which is about 42 percent of the estimated total 
construction cost of the Main Bridge. 
In January 2009, the tender exercise for the lead bank to provide the 
funding arrangement for the main body of the HZMB was opened jointly 
by the governments of Hong Kong, Guangdong and Macao on the 
Mainland. On 14 April 2009, the Secretary for Transport and Housing, 
Ms. Eva Cheng, announced that the three governments have selected the 
Bank of China as the lead bank for arranging loan financing for the main 
bridge of the HZMB at the media briefing. The Bank of China undertakes 
to provide RMB 22 billion for the main body of the HZMB and will draft 
the detail of the loan terms and arrangement as required. 
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Chapter 3 
Literature Review 
This paper aims at importing the concept of event study methodology to 
the real estate valuation. The news of transportation / accessibility 
improvement brought by the announcement of constructing the Hong 
Kong-Macao-Zhuhai Bridge is used to demonstrate the how the 
methodology works. Thus, firstly, the development and recent use of 
event study methodology will be reviewed. Following that will be the 
literature review on the land rent theories as to explain the rationale 
behind why news of transportation / accessibility improvement is 
regarded as a good one. Lastly, the hedonic pricing model will also be 
reviewed as it i 
 
3.1 Accessibility and Land value 
There have been huge studies published in relation to accessibility of land 
and land value since Ricardo in 1817. His work together with works done 
by other scholars following him including Hurd (1903), Haig (1926), 
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Ratcliff (1949), and Alcaly (1976) will also be reviewed. 
It was Ricardo who first suggested the correlation between location and 
land price in 1817. In his study on agricultural land, Ricardo recognized 
that the rent of land is associated with the fertility and situation of lands. 
He observed that the most fertile and location favourable lands are always 
cultivated first, followed by the less fertilized and favourable, given the 
increasing demand for agricultural products. Ricardo commented that, it 
is because the fertilized agricultural lands are more productive when same 
input is applied, and lower cost is induced for the producer to transport 
the products of the land near to the market than one far away, both 
accruing an advantage to the land and resulting a higher rent. He 
concluded that, under market mechanism, the rent of a piece of land is 
based on its advantage over the least productive. Put it in other words, 
lands with advantages, including advantage in location or better 
accessibility, will have higher rent and price. 
A hundred years later, in 1903, Hurd followed Ricardo‟s argument and 
conducted studies on cities in the US. He found that the criteria for  
people locating a city has changed from the geographical superiority to 
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satisfy the resident‟s basic needs, for instance, lands close to sources of 
water and food were favourable, to transportation facilities. In particular, 
railroad has superseded all other facilities and gave raise to accessibility 
of lands (Hurd, 1903). 
In 1926, another famous scholar on land rent theory, Robert Murray Haig, 
provided a new perspective of thinking to the relationship between 
accessibility and land price. Haig suggested the concept of friction of 
space. His idea is that there is a friction of space to areas outside the 
centre of city and it represents a reduction of accessibility to the city 
centre. Improvement of transportation is the only way to overcome it, 
though perfect accessibility will never be achieved. In his concept, Haig 
suggested the complementary nature between transportation cost and land 
rent. He thought that the land rent is the saving from transportation cost. 
Thus, land close to the city centre, where enjoys less friction of space or 
higher accessibility, can charge a higher rent and is higher in price than 
land at distance.  
Ratcliff generally agrees with the view of Haig (1926). However, Ratcliff 
believes that the improvement of accessibility, thus reducing the friction 
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of space, will result in an increase on the aggregate land rent of the 
benefited area (Ratcliff 1949). 
Alcaly was the one to resolve the discrepancy between Haig and Ratcliff. 
He generalized the former studies and pointed out new findings. He had 
two major findings in his paper in 1976.  
Firstly, he agrees the idea of Vickrey (1963) that the formation of a city is 
the result of transportation cost and economies of scale of some activities. 
He then put forward that economic activities were actually agglomerating 
for economies of scale and geographical superiority. Sharing the same 
idea with Mills (1969), Alcaly said the simple one complete centrality as 
suggested by previous literatures is inadequate, rather, decentralization 
should take place.  
He generalized the work of Von Thünen (1826) by figure 9 and Haig‟s 
„friction of space‟ (1926) can be obtained by conceiving the figure as a 
circular one. 
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Figure 9: Illustration of work of Von Thünen (1826) by Alcaly (1976) (Source: Alcaly, 
1976) 
He commented both Von Thünen and Haig have assumed the zero 
elasticityies of demand for transport and land and are not realistic. Alcaly 
put forward his thinking by introducing non-zero elasticity of demand for 
travel and land as illustrated by figure 10. 
 
Figure 10: Introducing elasticity of demand for travel and land (Source: Alcaly, 1976) 
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AB shows the original relation of site rents and distance from CBD with 
negative slope. After an improvement on transportation, A‟B shows a 
change in rent gradient which was well accepted before Alcaly, a decrease 
in land values proportional to the decrease in transportation costs. Alcaly 
pointed out if elasticity of demand for travel and land are introduced, the 
decline in transport costs will increase the demand for trips and the initial 
fall of land values will attract people to expand the city respectively. The 
idea is shown by A”B‟. Thus, the net effect on land values depends on the 
elasticity of demand, the aggregate land values may fall, remain, or rise if 
the elasticity for land is less than, equal to, or greater than 1. 
Alcaly also added that, not only the elasticity of demand for travel and 
land, but also the goods and service produced, population changes, the 
mononuclear nature of cities should also be taken into account to find out 
the exact effect on land values for a transportation improvement. 
 
3.2 Empirical Studies of Impacts of Transportation Improvement 
Following Alcaly‟s work, the impacts of different transportation 
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improvements on property prices have been a hot topic since 1980s. In 
line with Alcaly‟s argument, it is found that the effect of transportation 
improvement may on property price may not necessarily positive, in fact, 
it may be negative or even insignificant. 
Most of the studies used rails as the transportation improvement. It may 
be due to railroad has superseded all other facilities in the past 40 years as 
mentioned by Hurd in1903. The studies of Wacher (1971) on the Victoria 
Line in London, Allen and Boyce (1974) on the Lindenwold High Speed 
Line, Dewees (1976) on the subway in Toronto, Dvett et al. (1979) on the 
Bay Area Rapid Transit in San Francisco, Damm et al. (1980) on 
Washington D.C. Metro rail system, Bajic (1983) on new subway line in 
Toronto, Pickett and Perrett (1984) on the Tyne & Wear Metro, Laakso 
(1992) on the metro station in Helsinki, Henneberry (1998) on the 
Sheffield new light rail system, and Chau and Ng (1998) on KCR rail of 
Hong Kong had positive results showing that the improvement of 
accessibility brought by their target of studies had imposed a positive 
effect on the nearby residential properties. In contrast, studies by Poon 
(1978) on a new railway in London, Gatzlaff and Smith (1993) on Miami 
Metrorail, and Forrest et al. (1996) on the Metrolink in Manchester 
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recorded a negative effect on residential price by the rails. 
Research by Poon in 1978 also showed a negative relation between 
property price and the new railway in London. To Poon‟s understanding, 
that was because railway produces pollution and close to it will become a 
disadvantage of a property. Gatzlaff and Smith‟s work on Miami 
Metrorail in 1993 revealed only insignificant effect on property price 
during the announcement period. It was due to the expected congestion 
and high crime rate followed by the development.  
Regarding the Metrolink in Manchester, Forrest et al. (1996) conducted a 
two-stage research on it. The Metrolink were introduced into a 
deregulated transport environment and franchised to a private operator. 
Together with the fact that the fare levels were higher than other rail 
services and the new railway only provided a revised rather than a new 
system. Before the start of its service, the Metrolink give negative 
influence to the nearby residential buildings; after the start of its service, 
no significant result were recorded. Forrest et al. concluded that the 
impact of a transportation improvement is closely related to quality of the 
improvement. 
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Miyao suggested in 1987 that the future accessibility improvement can be 
capitalized as part of the property prices. In particular, Henneberry‟s work 
(1998) consisted of three stages, which he would like to investigate the 
effect on properties when before the decision was taken to build the light 
rail system but public knew a new light rail route may be probably built 
in April, 1988; wide public knew about the light rail system but before 
any substantial construction work had started in April 1933; and after 
construction of the light rail system was completed and operation started 
in April, 1996. The results showed that only in the first stage the nearness 
to the future route of the rail imposed a positive effect on residential 
properties prices, it were negative and no effect for stage 2 and 3 
respectively. Henneberry himself explained the result of stage 3, after the 
completion and the rail started to service, was not significant because the 
time chosen was too early and the public had not digested the information 
yet. Chau and Ng (1998) agreed on that. They commented time is needed 
for price level to reach a steady state for people‟s expectation and 
adaptation to changes. 
Not only have the rails contributed to improvement of accessibility. Voith 
in 1991 conducted a research on transportation system data, including all 
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kinds of transportations, to examine the residential sorting on the basis of 
employment location and accessibility in Philadelphia in US. He found 
that the extend of impact by transportation depends on the attractiveness 
of the CBD, include local taxes, services and crime rate, etc, the 
transportation lead to. This was also shared with Benjamin and Sirmans 
(1996), who wrote that accessibility to CBD with good environment and 
opportunities, is an important attribute to households. People would pay 
more for nearness to mass transportation connected to those CBD. 
 
3.3 Hedonic Pricing Model 
The hedonic pricing model was first employed by Griliches in his study 
on some fixed assets in 1961. Rosen (1974) explained the hedonic pricing 
model considers every properties or goods are sold as a bundle o package 
of implicit characteristics. Each of these characteristic has an implicit 
price in consumers‟ eyes, and the sum of these will be the price of that 
property or good. By using the hedonic pricing model, the market 
clearing price related to the bundles of characteristics will be revealed. 
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The hedonic pricing model is particularly suitable for identifying the 
factors of property prices as it is able to recognize the heterogeneity of 
urban sites (Blankley et al., 1984). Thus, the pricing model has been 
widely adopted for real estate valuation since its introduction.  
As mentioned by Linneman in 1982, there are many attributes other than 
accessibility factor yield significant effect on land value. The model was 
used to prove that by analyzing the effects of different attributes on 
housing prices, including the effects of seaveiw (Lau, 2001), proximity to 
schools and parks (Dvett et al., 1979) and even Feng Shui (So, 2009). For 
sure, the hedonic pricing model is also extensively used for valuing the 
effect of accessibility or transportation improvement on property prices. 
It has long been acknowledged that the provision of public infrastructure 
has a profound influence on real estate values (Damm et al. 1980). 
Almost all the researchers had chosen the hedonic pricing model as the 
methodology in studies on the correlation between accessibility 
improvement and property price. Most of the hedonic pricing studies 
incorporate the distance to the nearest station and the route as the 
independent variables to investigate the effect of a rail to housing price. 
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For instance, works of Damm et al. (1980), Bajic (1983), and Henneberry 
(1988), etc. 
There were criticisms against the hedonic pricing model. Rosen (1974) 
mentioned that the hedonic pricing model only estimates the market 
clearing prices but not the supply or demand functions.  
Also, the medol does not give a general basis for the selection of 
variables. There is not general guideline for which variables should be 
incorporate into the regression model (Linneman 1982). More, there are 
always unincorporated characteristics which have significant impact on 
the price of a good or property. In particular, the soil quality is always 
omitted in the valuation of agricultural lands (Hoch, 1958 and 1962; 
Mundlak, 1961) 
Dunes and Jones (1998) added that people always mistaking the hedonic 
prices are the same across markets and property types. It is unrealistic as 
some attributes may have different contribution to prices in different 
markets. For instance, the attribute „parking‟ is usually more valuable in 
CBD as parking space is rare. 
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3.4 The Event Study Methodology 
The event study methodology was first introduced by Dolley in 1933. He 
used the event methodology to examine the price effects of stock splits by 
95 samples during the period from 1921 to 1931. Event study is a test on 
the market efficiency, if information released is useful in forming capital 
asset prices, then the market will adjust asset prices to that information 
immediately and without leaving any opportunity for further abnormal 
gain (Ball and Brown, 1968). The methodology was shaped and 
sharpened by different scholars since then. 
Myers and Bakay conducted their work on splits of stock in 1948. They 
had improved the event study methodology from Dolley (1933). Their 
model was made able to remove the general market action in the period 
under concern. Rather than only observing one day before the split, they 
chose the day eight weeks before the formal announcement of a 
stockholders‟ meeting to be held to authorize the split as a base day. The 
price of the stock on the split date is compared with that on the base day. 
This was done as Myers and Bakay (1948) argued that people should 
have reaping the advantage from the split as soon as the split became 
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known, which should be taken place well before the split day. In addition, 
they had control the market fluctuation by presenting the values of stock 
in percentage of the market average. 
C. Austin Baker (1956, 1957, and 1958) was another scholar contributed 
on the formation of modern event study. In his studies, he expanded the 
time of study and adjusted the stock prices by the industry indexes for 
better removal of the market actions. He also invented the way to remove 
the influence of dividends of listed stocks by event study and gave the 
conclusion that neither a split nor dividend alone provides any lasting 
gain in market prices for widely held stocks.  
Ashley‟s work (1962) further develop the methodology in the sense that it 
studies not only the stocks interpreting a news as good, but also those 
regarding the news as bad to the company. This development of the 
technique allowed a more robust and convicting empirical study. 
Following Ashley (1962) were the works of Ball and Brown (1968) on 
information content of earnings and Fama et al. (1969) on stocks splits 
listed on the New York Stock Exchange, where the methodology was 
come to be mature. It was than widely adopted in the financial industry to 
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evaluate the abnormal return of a security in regard to, usually mergers, 
acquisitions, earnings announcement, issues of new debt or equity, and 
announcement of macroeconomic variables such as a trade deficit. 
In 1980, Brown and Warner evaluated the power of different event studies 
methodologies, the Mean Adjusted Returns, Market Adjusted Returns, 
and Market and Risk Adjusted Returns, in measuring abnormal 
performance of stocks in a monthly basis. Combinations of different 
percentage of abnormal performance and sample sizes were artificially 
made and tested using the methodologies. The simplest Mean Adjusted 
Returns, first used by Masulis in 1978, was concluded to be the most 
powerful methodology as it performed very well in detecting 
specification of stochastic process generating events. However, the use of 
it may not always be appropriate as it performs the worst among the three 
methods when there is event month clustering. About same conclusion 
was drawn for daily data by the studies conducted in 1985, Brown and 
Warner. Their work showed that a model does not systematically better in 
indentifying abnormal performance than models that do not incorporate 
market-wide factors and firm-specific risk. 
Chapter 3 Literature Review 
42 
 
Similar test was conducted by Dyckman et al. in 1984. Portfolio size, 
event date uncertainty, and the magnitude of abnormal performance are 
simultaneously manipulated in a daily basis to examine the identifying 
power of a naive model and the market and risk-adjusted models. They 
concluded that the three models perform similarly in detecting the 
presence of abnormal performance, though the market model slightly 
prevails but is statistically insignificant. 
The event study methodology also receives criticisms from scholars. 
According to Acharya (1986), it should be noted that the fluctuations of 
securities‟ prices in regard to announcements may not reflects the real 
information for the decision of that particular incident, but very likely to 
be the market inference of the latent information underlying the decision 
process. It is because there is always information not accessible by the 
public and kept by the decision makers, but is used for the decision 
making. 
Also, if the researcher is unable to identify the specific time at which the 
abnormal performance would have occurred, the power of the tests for 
abnormal performance falls off dramatically (Brown and Warner, 1980), 
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which is quite likely to happen. 
More, only one single event is examined within each simulation 
(Thompson, 1985). If the works consider huge number of events, it will 
be time consuming and inefficient. 
The event study methodology has long been widely applied in the 
accounting and finance researches. It has also been used in the field of 
laws to measure the impact on the value of a firm in response to a change 
in the regulatory framework (Schwert, 1981) and assess damages in 
liability cases (Mitchell and Netter, 1994). However, its applications in 
other fields are still abundant. 
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Chapter 4 
Development of Hypotheses 
As it is generally accepted that a positive effect on land price could be 
brought by improvement of accessibility (Ricardo, 1817; Hurd, 1903; 
Haig, 1926; Ratcliff, 1949; Alcaly, 1976), together with that how 
accessible a land is may just be the percept of the public mind (Hurd, 
1903), we may put forward an expectation of accessibility improvement 
will also impose positive impact on building price. In other words, an 
abnormal value is incurred by an accessibility improvement to buildings. 
Developing on that, as the event study methodology is commonly used to 
detect abnormal performance of securities, we may further propose to 
adopt the methodology to test the abnormal value incurred by an 
accessibility improvement to buildings, and incorporate the method to the 
real estate valuation. 
The HMZB will be used as the target of study here. The Bridge itself is 
an improvement of accessibility or transportation in the Tung Chung area.  
It facilitates the transportation between Hong Kong, Macao and Zhuhai. 
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Thus, following the author‟s argument, any positive announcements 
related to the progress of the HMZB shall impose an abnormal value on 
buildings in the Tung Chung area, where the Boundary Crossing 
Facilities of the Hong Kong side is located. Any abnormal value added 
will be tested by the event study methodology. 
Thus, the hypotheses of this dissertation is set to be, 
1. The announcements related to the construction of the Hong 
Kong-Macao-Zhuhai Bridge impose positive effect on the residential 
building prices in the Tung Chung area, ceteris paribus. 
2. An event study on positive abnormal value added to the residential 
building prices in the Tung Chung area will give the same result as a 
hedonic pricing model, a generally accepted methodology in real 
estate valuation. 
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Chapter 5 
Research Design and Methodology 
5.1 Introduction 
The idea of the study is that, as now we would like to know whether 
event study methodology is able to detect the effect on nearby property 
price by the announcements related to the construction of the HZMB, 
which the existence of the effect itself is unknown. We need to first use 
the hedonic pricing model to evaluate the effect on nearby property price 
first. Then, we apply event study to test the same effect. If it gives the 
same result as that of hedonic pricing model, it can be concluded that the 
event study is able to detect the effect on nearby property price by the 
announcements related to the construction of the HZMB. 
First of all, three main announcements regarding the HZMB are chosen to 
represent the expectations of improvement accessibility, 1: confirmation 
of the northern bridge-tunnel alignment in Feb 2008, 2: confirmation of 
the exact alignment in Apr 2009, and 3: the start of construction of the 
Bridge in Dec 2009. It is expected that there are positive influence on 
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properties in Tung Chung after the release of the announcements. 
 
5.2 Target of Study 
As the Boundary Crossing Facilities (BCF) of the Hong Kong side is 
decided to be located on the northeast of the Hong Kong International 
Airport, it is expected that the accessibility improvement brought by the 
Bridge will impose a positive influence on the property prices in Tung 
Chung. To test for the effect, the Caribbean Coast was chosen to represent 
the prices of residential properties in Tung Chung.  
 
Figure 11: The Caribbean Coast in Tung Chung (Source: Google Map) 
The BCF & Link Road 
Road to 
Tung 
Chung 
Caribbean 
Coast 
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The Caribbean Coast, Coastal Skyline, Seaview Crescent and the Tung 
Chung Crescent are the four big private residential estates in the Tung 
Chung area while the Caribbean Coast is the biggest development among 
them. It is the third phase of the Tung Chung Station development project 
jointly conducted by the Cheung Kong (Holdings) Limited, Hutchison 
Whampoa Limited and the MTR Corporation Ltd. It consists of 13 
high-rise buildings and 8 low-rise buildings and is categorized into 5 
phases. Together it provides a total of 5,430 flats. The GFA of flats varies 
from 636 to 1,295 sq. ft. The construction of Phase 1 was completed in 
2002 and the others were also gradually completed on or before 2006. 
Caribbean Coast was chosen for the target of study because of its big size 
and active transactions in the market. It can efficiently and effectively 
reflect the market perception fully. Only one estate was chosen rather 
than incorporating all the estates in Tung Chung as it factors, for instance, 
the shortest distance to a MTR station and building designs can be 
eliminated for the ease of constructing the regression model.  
The effect on property price of Caribbean Coast will be investigated by 
the event study methodology and hedonic pricing model. 
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Figure 12: Computer simulation of view form Caribbean Coast to the HKBCF 
(Source: The Highways Department) 
 
5.3 Hedonic Pricing Model 
5.3.1 The Design 
Two hedonic regression equations with same variables will be 
constructed for Caribbean Coast and City 1 in Sha Tin (for controlling the 
general market) concerning transactions made from 1 Aug 07 to 28 Feb 
10. Monthly price indexes for the two buildings will be constructed from 
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the results of time dummy variable estimated. The monthly indexes 
correspond to the three announcements regarding the HZMB in Feb 2008, 
Apr 2009, and Dec 2009 will be examined. The differences of the 
monthly indexes on the announcing month and the immediate two months 
will be tested for significance by t-test. Two months will be considered as 
the information digesting power regarding properties by public is 
relatively slow. The significances of different of price indexes will prove 
the effect of the accessibility improvement. 
 
5.3.2 The Hedonic Pricing Model 
Viewing a property as a package of inherent attributes and sold in the 
market, the hedonic pricing model can be used to study the demand side 
of housing Rosen (1974) and Freeman (1979). The hedonic pricing model 
assumes all attributes of flats are implicitly priced and are influenced by 
the percepts of public. 
However, there are attributes of properties, including an improvement of 
accessibility which are heterogeneous and cannot simply be determined 
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by an addition of a parameter to the regression equation. It is because a 
change of these attributes will lead to adjustments in consumer behavior 
to the changing of relative price of housing. These are usually attributes 
affecting the region where the concerning property is located but not the 
attributes of a particular flats. In these cases, special techniques are 
employed to estimate the parameters for these attributes. 
. 
5.3.3 The Equation Form 
In a property valuation, the hedonic pricing model assumes the prices 
consumers paying are total of the amount paid to the attributes of the 
properties. According to Linneman (1982), the hedonic model can be 
written in mathematical form as, 
𝑉 = 𝑓(𝑍) 
The vector V represents price of housing flats and vector Z consists the 
attributes of V as components.  
Different functional forms are available for hedonic equation of property 
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valuation, the ordinary linear form, polynomial form, semi-logarithmic 
form and logarithmic form. They are chosen for different purpose. For the 
purpose of this paper, the semi-logarithmic form is chosen to find out the 
percentage effect on price as result of a unit change of the attributes. The 
equation can be written in the following form, 
𝑙𝑛 𝑃𝑖 =  𝐶 +  𝛽1𝑎𝑖  +  𝛽2𝑏𝑖 + …  +  𝛽𝑛𝑛𝑖  +  𝜀𝑖  
where 𝑃𝑖  denotes the price of the i
th
 transactions,  
  C denotes the constant term, 
  𝛽𝜃  denotes the n coefficients to be determined by the model for 
   𝜃 = 1,2, … . , 𝑛, 
𝑎𝑖 , 𝑏𝑖 , … , 𝑛𝑖  denote the magnitudes to attributes of the i
th
 
transactions, and 
𝜀𝑖  denotes the error term of the i
th
 transactions. 
Differentiate the equation with respect to any magnitude to attribute, say 
𝑎𝑖 , will give 
1
𝑃𝑖
𝑑𝑃𝑖
𝑑𝑎𝑖
=  𝛽1, which implies the coefficient 𝛽1 determined is 
the percentage change on price as result of a unit change of the attribute 
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that 𝛽1 is denoting. 
The ordinary least square OLS technique is employed to estimate the 
unknown coefficients in the model. As mentioned by Thompson (1985), 
the OLS is the best, while GLS offers no improvement, and EGLS is less 
desirable. 
 
5.3.4 The Dependent and Independent Variables 
There are dependent and independent variables in a hedonic pricing 
model. There will be one dependent variable which value depends on the 
independent variables. As suggested by Mok et al. (1995), usually 
hedonic equation of a property can be written in the form of P(A) = f (L, 
S, N), where the L, S, and N represent the locational, structural, and 
neighbourhood attributes of properties respectively. The locational 
attributes refer to attributes related to accessibility to economical and 
communal facilities e.g. CBD; the structural attributes refer to attributes 
related to characteristics of property e.g. age, floor level, size; and the 
neighbourhood attributes refer to attributes in relation to the surrounding 
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environmental effect e.g. level of disturbances, pollutions, amenities. 
In identifying the independent variables, it should be noted that, there can 
be virtually unlimited number of price determinants for properties and 
can be incorporated to the equation. Nevertheless, though mentioned by 
Rosen (1974), all attributes that could determine the market price of the 
good should be included, and it is also true that incorporating more 
independent variables into the equation will enhance the predictability 
power of the model, the equation will get complicated and substantial 
data will be needed to run the equation if too much variables are added 
(Chau and Ng (1998). Thus, in commonly, only attributes which are 
appropriate for preserving the explanatory power of the model and crucial 
for specific studies will be included.  
In our model, the dependent variable is the natural logarithm of the 
transaction prices (LNPRICE) of Caribbean Coast. The independent 
variables chosen include the flat‟s age (AGE), net floor area (AREA), and 
floor level (FLOOR), dummy variables of the present of sea / river view 
(SEARIVERVIEW), school view (SCHOOLVIEW), and the pool / 
garden view (POOLGARDENVIEW). Monthly time dummies from Sep 
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07 to Feb 10 are also added. The details of the independent variables can 
be summarized by the following table. 
Category Variables Meanings 
Structural AGE Age of building in year with 
respect to transaction day. 
AREA Net floor area in sq. ft. of 
the flat. 
FLOOR Floor level of the flat. 
Neighbourhood 
(Dummy 
variable) 
SEARIVERVIEW The presence of sea or river 
view from the flat. 1 for 
presence and 0 for not. 
SCHOOLVIEW The presence of school view 
from the flat. 1 for presence 
and 0 for not. 
POOLGARDENVIEW The presence of pool or 
garden view from the flat. 1 
for presence and 0 for not. 
Time factor 
(Dummy 
variable) 
SEP07 The month of the flat 
transacted. 1 for transacted 
on the month and 0 for not. OCT07 
NOV07 
DEC07 
JAN08 
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FEB08 
MAR08 
APR08 
MAY08 
JUN08 
JUL08 
AUG08 
SEP08 
OCT08 
NOV08 
DEC08 
JAN09 
FEB09 
MAR09 
APR09 
MAY09 
JUN09 
JUL09 
AUG09 
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Table 1: The table of independent variables 
 
5.3.5 The Regression Equations 
For Caribbean Coast: 
SEP09 
OCT09 
NOV09 
DEC09 
JAN10 
FEB10 
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𝐿𝑁𝑃𝑅𝐼𝐶𝐸𝑖 =  𝐶 + 𝛽1𝐴𝐺𝐸𝑖 + 𝛽2𝐴𝑅𝐸𝐴𝑖 + 𝛽3𝐹𝐿𝑂𝑂𝑅𝑖
+ 𝛽4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑖 +  𝛽5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑖
+ 𝛽6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑖 + 𝛽7𝑆𝐸𝑃07𝑖 + 𝛽8𝑂𝐶𝑇07𝑖
+ 𝛽9𝑁𝑂𝑉07𝑖 + 𝛽10𝐷𝐸𝐶07𝑖 + 𝛽11𝐽𝐴𝑁08𝑖 + 𝛽12𝐹𝐸𝐵08𝑖
+ 𝛽13𝑀𝐴𝑅08𝑖 + 𝛽14𝐴𝑃𝑅08𝑖 +  𝛽15𝑀𝐴𝑌08𝑖
+ 𝛽16𝐽𝑈𝑁08𝑖 + 𝛽17𝐽𝑈𝐿08𝑖 + 𝛽18𝐴𝑈𝐺08𝑖 + 𝛽19𝑆𝐸𝑃08𝑖
+ 𝛽20𝑂𝐶𝑇08𝑖 + 𝛽21𝑁𝑂𝑉08𝑖 + 𝛽22𝐷𝐸𝐶08𝑖 + 𝛽23𝐽𝐴𝑁09𝑖
+ 𝛽24𝐹𝐸𝐵09𝑖 + 𝛽25𝑀𝐴𝑅09𝑖 + 𝛽26𝐴𝑃𝑅09𝑖
+ 𝛽27𝑀𝐴𝑌09𝑖 + 𝛽28𝐽𝑈𝑁09𝑖 +  𝛽29𝐽𝑈𝐿09𝑖 + 𝛽30𝐴𝑈𝐺09𝑖
+ 𝛽31𝑆𝐸𝑃09𝑖 + 𝛽32𝑂𝐶𝑇09𝑖 + 𝛽33𝑁𝑂𝑉09𝑖 + 𝛽34𝐷𝐸𝐶09𝑖
+ 𝛽35𝐽𝐴𝑁10𝑖 + 𝛽36𝐹𝐸𝐵10𝑖 + 𝜀𝑖  
where 𝐿𝑁𝑃𝑅𝐼𝐶𝐸𝑖  denotes the natural logarithm of price of the i
th
 
transactions,  
  C denotes the constant term, 
  𝛽𝜃  denotes the 36 coefficients to be determined by the model for 
   𝜃 = 1,2, … . ,36, 
𝜀𝑖  denotes the error term of the i
th
 transactions. 
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For City 1: 
𝐿𝑁𝑃𝑅𝐼𝐶𝐸𝑖 =  𝐶 + 𝛾1𝐴𝐺𝐸𝑖 + 𝛾2𝐴𝑅𝐸𝐴𝑖 + 𝛾3𝐹𝐿𝑂𝑂𝑅𝑖
+  𝛾4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑖 + 𝛾5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑖
+  𝛾6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑖 + 𝛾7𝑆𝐸𝑃07𝑖 + 𝛾8𝑂𝐶𝑇07𝑖
+  𝛾9𝑁𝑂𝑉07𝑖 + 𝛾10𝐷𝐸𝐶07𝑖 + 𝛾11𝐽𝐴𝑁08𝑖 + 𝛾12𝐹𝐸𝐵08𝑖
+  𝛾13𝑀𝐴𝑅08𝑖 + 𝛾14𝐴𝑃𝑅08𝑖 + 𝛾15𝑀𝐴𝑌08𝑖 + 𝛾16𝐽𝑈𝑁08𝑖
+  𝛾17𝐽𝑈𝐿08𝑖 + 𝛾18𝐴𝑈𝐺08𝑖 + 𝛾19𝑆𝐸𝑃08𝑖 + 𝛾20𝑂𝐶𝑇08𝑖
+  𝛾21𝑁𝑂𝑉08𝑖 + 𝛾22𝐷𝐸𝐶08𝑖 + 𝛾23𝐽𝐴𝑁09𝑖 + 𝛾24𝐹𝐸𝐵09𝑖
+  𝛾25𝑀𝐴𝑅09𝑖 +  𝛾26𝐴𝑃𝑅09𝑖 + 𝛾27𝑀𝐴𝑌09𝑖 +  𝛾28𝐽𝑈𝑁09𝑖
+  𝛾29𝐽𝑈𝐿09𝑖 + 𝛾30𝐴𝑈𝐺09𝑖 + 𝛾31𝑆𝐸𝑃09𝑖 + 𝛾32𝑂𝐶𝑇09𝑖
+  𝛾33𝑁𝑂𝑉09𝑖 + 𝛾34𝐷𝐸𝐶09𝑖 + 𝛾35𝐽𝐴𝑁10𝑖 + 𝛾36𝐹𝐸𝐵10𝑖
+  𝜀𝑖  
where 𝐿𝑁𝑃𝑅𝐼𝐶𝐸𝑖  denotes the natural logarithm of price of the i
th
 
transactions,  
  C denotes the constant term, 
  𝛾𝜃  denotes the 36 coefficients to be determined by the model for 
   𝜃 = 1,2, … . ,36, 
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𝜀𝑖  denotes the error term of the i
th
 transactions. 
 
5.3.6 Data Collection 
The data of the variables including LNPRICE, AREA, FLOOR, and time 
dummies were obtained from the web of the Economic Property Research 
Centre (EPRC) which is a database containing details of most 
transactions of different types of properties registered in the Land 
Registry in Hong Kong. 
For the neigourhood variables SEARIVERVIEW, SCHOOLVIEW, and 
POOLGARDENVIEW, the data were obtained by judgments of the 
author in site visits. 
 
5.3.7 Interpretation of Statistics 
An empirical test by hedonic pricing model is usually supported by a 
number of statistics. They are the coefficient of determination (R
2
), 
F-statistic, t-statistic and the p-value. 
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Coefficient of determination (R
2
): 
The coefficient of determination (R
2
) is a descriptive measure referring to 
how well the sample data fit on the least square line. The R
2
 is defined 
from 0 to 1. When R
2
 = 1, it means that constructed model perfectly fit all 
the sample data. In contrast, if R
2
 = 0, it refers to the case that the 
constructed model cannot fit the sample data and most likely the data are 
uncorrelated. Thus, the constructed model will have a higher explanatory 
power in explaining the variations of the dependent variable and a higher 
predictive ability over all sample observations (Hill, Griffths and Judge, 
2001). 
F-statistic: 
The F-statistic shows the significance of the coefficient of determination 
(R
2
). A large F-statistic represents a significant R
2
 and enhances the 
explanatory power regarding the variations of the dependent variables 
given a high R
2
. 
t statistic: 
A t statistic is commonly used to test the confidence level of the 
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parameters estimated. It is a relative measure of the average effect of an 
attribute has on the dependent variable when compared to the degree of 
variability of the factor in the sample. The t statistic is calculated by, 
𝑡 =  𝛼𝑖 𝑆𝐸 𝛼𝑖   
Where the 𝛼𝑖  is the regression coefficient of the attribute y and 𝑆𝐸 𝛼𝑖  
is the standard error of 𝛼𝑖 . 
The higher the value of the t statistic of a coefficient is, the higher the 
confidence that the value of that coefficient is not equal to zero and hence 
the effect of the corresponding attribute on the dependent variable is 
significant. It should be noted that the value of t statistic has nothing to do 
with the magnitude of the coefficient. An attribute can have a very small 
coefficient but a large t statistic. It indicates that though the influence of it 
to the dependent variable is small but significant. 
In order to comment on whether a coefficient is significant, the t statistic 
is compared with a critical value shown in the t-table with respect 
different degree of freedom (df). The significance of a variable is 
described in a percentage of confidence level. 
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p-value: 
The p-value is the probability of obtaining the t-statistic at least as 
extreme as the one that was actually observed, assuming the null 
hypothesis is true. In other words, the smaller the value of the p value is, 
the higher the significant level of the t-statistic will be, and the more 
confident on the parameters estimated. 
 
5.3.8 The Monthly Price Indexes 
The results from the regression equation will be used to construct 
monthly price indexes for the two residential buildings. The time dummy 
variables in the equation actually see a time period as an attribute to price, 
the dependent variable. Transaction data from Aug 07 to Feb 10 were put 
into the equation with only time dummy variables from Sep 07 to Feb 10. 
This is done to set the month Aug 07 to be the base and the effects of 
other months are measured base on differences from it. 
As semi-logarithmic form of equation was chosen, the magnitudes 
estimated by the equation will be the logarithms of the real values with 
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respect to price. Thus, the exponentials of the results should be found to 
show the real price indexes. For the month Aug 07, 0 will be taken as the 
logarithm and 1 will be the exponential and price index of the month. 
 
5.3.9 t-test for Confident Level 
Two-tailed, two-sample unequal variance t-test will be used to test the 
confident level of the existence of differences between price indexes of 
the two building in months and the immediate two months following the 
accessibility announcement has taken place. 
 
5.3.10 Expected Results 
Firstly, the expected results of the variables in the two regression 
equations are, 
Variables Expected signs of  
coefficients (the 
Caribbean Coast 
model) 
Expected signs of  
coefficients (the City 
1 model) 
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AGE Negative Negative 
AREA Positive Positive 
FLOOR Positive Positive 
SEARIVERVIEW Positive Positive 
SCHOOLVIEW Positive Positive 
POOLGARDENVIEW Positive Positive 
SEP07 Positive / Negative Positive / Negative 
OCT07 Positive / Negative Positive / Negative 
NOV07 Positive / Negative Positive / Negative 
DEC07 Positive / Negative Positive / Negative 
JAN08 Positive / Negative Positive / Negative 
FEB08 Positive Positive / Negative 
MAR08 Positive Positive / Negative 
APR08 Positive / Negative Positive / Negative 
MAY08 Positive / Negative Positive / Negative 
JUN08 Positive / Negative Positive / Negative 
JUL08 Positive / Negative Positive / Negative 
AUG08 Positive / Negative Positive / Negative 
SEP08 Positive / Negative Positive / Negative 
Chapter 5 Research Design and Methodology 
66 
 
Table 2: The expected signs of coefficients 
OCT08 Positive / Negative Positive / Negative 
NOV08 Positive / Negative Positive / Negative 
DEC08 Positive / Negative Positive / Negative 
JAN09 Positive / Negative Positive / Negative 
FEB09 Positive / Negative Positive / Negative 
MAR09 Positive / Negative Positive / Negative 
APR09 Positive Positive / Negative 
MAY09 Positive Positive / Negative 
JUN09 Positive / Negative Positive / Negative 
JUL09 Positive / Negative Positive / Negative 
AUG09 Positive / Negative Positive / Negative 
SEP09 Positive / Negative Positive / Negative 
OCT09 Positive / Negative Positive / Negative 
NOV09 Positive / Negative Positive / Negative 
DEC09 Positive Positive / Negative 
JAN10 Positive Positive / Negative 
FEB10 Positive / Negative Positive / Negative 
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It is expected that the price indexes of the Caribbean Coast are 
significantly higher than that of City 1 in that the months or the 
immediate following two months of the three announcements (in Feb 08, 
Apr 09, and Dec 09) regarding the important progress of the HZMB. 
 
5.4 The Event Study 
5.4.1. The Design 
Event study is a technique used to test the effect of a specific event. Thus, 
three event studies will be necessary for testing the three accessibility 
announcements regarding the progress of the HZMB. The announcement 
day and the 59 days after the announcement days will be studied for each 
announcement. It should be long enough to fully reflect the market 
reaction to the events. The abnormal values added will be calculated and 
its significances will be tested by t-test on the actual and normal values 
determined. 
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5.4.2. The Events 
In conducting an event study, the event(s) under concern should be 
defined first. There are three announcements in this study, and the events 
are 1: confirmation of the northern bridge-tunnel alignment on 28 Feb 
2008, 2: confirmation of the exact alignment on 17 Apr 2009, and 3: the 
start of construction on 15 Dec 2009. Though one event study can only 
deal with one announcement, similar models can be used for the three 
announcements. 
 
5.4.3. Time Intervals (Event Windows) 
After the definitions, we also need to define the event windows, which is 
the period when the prices of Caribbean Coast will be examined for each 
event. Usually, the event windows of event studies in the financial 
industry are 2 days, the day of the announcement of news and the day 
after it. It is adopted as to capture fully the effect on prices. However, for 
the real estate sector, the market may not be as efficient to reflect the 
information. It is because the process of buying a flat itself is far more 
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complicated and time consuming than buying a stock, people need to 
have a look of the flat, bargain on price, wait for the legal procedure, etc. 
In addition, the information of the real estate market is not as readily 
provided as that of the stock market and result in longer time for the 
public to digest new information. Thus, I would set the event windows for 
the three event studies to be 60 days, including the day of announcement. 
 
5.4.4. Actual Prices, Normal Prices and Abnormal Values 
In applying the event study methodology to the real estate valuation, one 
important point should be noted, which is the focus on values but not 
returns. In the financial world, securities are usually analyzed and 
expressed in terms of returns. However, it is not the case in real estate 
valuation where exact prices are always considered. It is worth to clarify 
as there is huge difference between return and price. The terms 
commonly used in the financial event studies will be redefined in below. 
An event study involves the appraisals of both normal price (not return) 
and abnormal values. A normal price is defined as the price that would be 
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expected if the event under concern did not take place while the abnormal 
value is the actual ex post price (not return) of the target of study (the 
Caribbean Coast) over the event window minus the normal price of it 
(Campbell, 1997). Together with the actual price, which is the price 
observed from real market transactions, the main principle behind event 
study can be demonstrated by the equation below. 
𝜖𝑖𝑡 = 𝑃𝑖𝑡 −  𝐸 𝑃𝑖𝑡 𝑋𝑡   
where 𝜖𝑖𝑡 , the 𝑃𝑖𝑡 , and 𝐸 𝑃𝑖𝑡   represent the abnormal value, actual, and 
normal prices respectively for time period t. 𝑋𝑡  is the conditioning 
information for the normal performance model. 
The ultimate goal of an event study is to calculate the abnormal value 𝜖𝑖𝑡 . 
Thus it is the unknown of the equation at start. The actual prices, 𝑃𝑖𝑡  can 
be obtained from data research. For the normal price, 𝐸 𝑃𝑖𝑡  , it is 
commonly estimated by two groups of models, the statistical and 
economic models. Statistical models are models that follow statistical 
assumptions concerning the behavior of asset prices and do not depend on 
any economic arguments while there are certain economic theories added 
to the economic models.  
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A statistical model is chosen for this paper. Considering the arguments of 
Brown and Warner (1980) and Dyckman et al. (1984), a more 
sophisticated model may not necessarily be more sensitive as the 
marginal increase of sensitivities of the models is gradually decreasing. A 
simple model is developed base on the simplest Mean Adjusted Returns 
model for the purpose of this study. Direct copying the Mean Adjusted 
Returns model from the financial event studies is not suitable as it 
assumes a constant normal return for securities. Rather, our new model is 
developed specific for real estate valuation by the author that it keeps the 
coefficients of attributes to property price constant. 
 
5.4.5. The Model for Normal Prices 
In determining the normal prices of Caribbean Coast, we adopt an 
approach which is similar to the mean adjusted model. The normal prices 
are estimated by an equation which parameters were determined by 
previous market data. 
First of all, it is necessary to set out the period of time prior to the events‟ 
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announcements which transactions occurred in that period will be used to 
estimate the parameters for the equation. This time period is usually 
named the estimation window. In the financial sector, the estimation 
windows vary from a few months to a few years. For this paper, it is set 
to be 90 days prior to the announcement day of events. 
The form of the semi-logarithmic, the ordinary least square (OLS) 
technique, and the variables are kept for a better comparison of the results 
given by the hedonic pricing model and event study. 
The independent variable of the equation will be the natural logarithm of 
price (ln 𝑃𝑗𝜌 ). The flat‟s age (AGE), net floor area (AREA), and floor 
level (FLOOR), dummy variables of the present of sea / river view 
(SEARIVERVIEW), school view (SCHOOLVIEW), and the pool / 
garden view (POOLGARDENVIEW) are included as the independent 
variables. The independent variables can be summarized by table 3. 
Category Variables Meanings 
Structural AGE Age of building in year with 
respect to transaction day. 
AREA Net floor area in sq. ft. of 
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Table 3: Independent variables for regression equation for determining normal prices 
in event study 
The regression equation for determining parameters is set as follows, 
ln 𝑃𝑗𝜌 =  𝐶 + 𝛿1𝐴𝐺𝐸𝑗 + 𝛿2𝐴𝑅𝐸𝐴𝑗 + 𝛿3𝐹𝐿𝑂𝑂𝑅𝑗
+ 𝛿4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑗 + 𝛿5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑗
+ 𝛿6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑗 + 𝜀𝑗  
where 𝑙𝑛 𝑃𝑖𝜌  denotes the natural logarithm of price of the j
th
 
transactions during the time 𝜌 , the 90 days prior to the 
announcement day, 
the flat. 
FLOOR Floor level of the flat. 
Neighbourhood 
(Dummy 
variable) 
SEARIVERVIEW The presence of sea or river 
view from the flat. 1 for 
presence and 0 for not. 
SCHOOLVIEW The presence of school view 
from the flat. 1 for presence 
and 0 for not. 
POOLGARDENVIEW The presence of pool or 
garden view from the flat. 1 
for presence and 0 for not. 
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  C denotes the constant term, 
  𝛾𝜃  denotes the 6 coefficients to be determined by the model for 
   𝜃 = 1,2, … . ,6, 
𝜀𝑗  denotes the error term of the j
th
 transactions. 
The normal prices 𝐸 𝑃𝑖𝑡   are then can be estimated by fitting the 
dependent variables of flats transacted in the period t, 60 days after the 
announcement (including the announcement day) into the parameters 
determined equation. It can be shown in mathematical terms as, 
ln 𝑃𝑖𝑡 =  𝐶 + 𝛿1𝐴𝐺𝐸𝑖 + 𝛿2𝐴𝑅𝐸𝐴𝑖 + 𝛿3𝐹𝐿𝑂𝑂𝑅𝑖 + 𝛿4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑖
+ 𝛿5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑖 + 𝛿6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑖 + 𝜀𝑖  
where 𝑙𝑛 𝑃𝑖𝑡  denotes the natural logarithm of price of the i
th
 
transactions during the time 𝑡, the day of announcement and 59 
days immediate after it, 
  C denotes the constant term, 
  𝛿𝜃  denotes the 6 coefficients determined for 𝜃 = 1,2, … . ,6, 
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𝜀𝑖  denotes the error term of the i
th
 transactions. 
The exponentials of the dependent variable will give the normal prices. 
 
5.4.6. Data Collection 
The data of the variables including ln 𝑃𝑗𝜌 , 𝐴𝑅𝐸𝐴𝑖 , 𝐴𝑅𝐸𝐴𝑗 , 𝐹𝐿𝑂𝑂𝑅𝑖  
and 𝐹𝐿𝑂𝑂𝑅𝑗  were obtained again from the web of the Economic 
Property Research Centre (EPRC). For the neigourhood variables 
SEARIVERVIEW, SCHOOLVIEW, and POOLGARDENVIEW, the data 
were obtained by judgments of the author. 
 
5.4.7. Interpretation of Statistics 
The coefficient of determination (R
2
), F-statistic, t-statistic and the 
p-value are also employed in supporting the results estimated by the 
regression equation. 
The coefficient of determination (R
2
) is used to measure the extend of 
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sample data fit on the least square line, the F-statistic is used to shows the 
significance of the coefficient of determination (R
2
), the t-statistic is used 
to test the confidence level of the parameters estimated, and the p-value 
shows the probability of obtaining the t-statistic. 
 
5.4.8. The Event Study Model 
With the normal prices estimated by the above model, the abnormal 
values can then be calculated by 
𝜖𝑖𝑡 = 𝑃𝑖𝑡 −  𝐸 𝑃𝑖𝑡 𝑋𝑡   
As mentioned in previous section. 
Combining the equations to get, 
𝜖𝑖𝑡 = 𝑃𝑖𝑡 −  𝐸𝑋𝑃 𝐶 + 𝛿1𝐴𝐺𝐸𝑖 + 𝛿2𝐴𝑅𝐸𝐴𝑖 + 𝛿3𝐹𝐿𝑂𝑂𝑅𝑖
+  𝛿4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑖 + 𝛿5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑖
+  𝛿6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑖 + 𝜀𝑖  
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5.4.9. Data Collection 
The actual prices recorded over the period of the event day and the 59 
days immediate following were found on the web of the Economic 
Property Research Centre (EPRC). 
 
5.4.10. t-test for Confident Level 
According to Amitage (1995), the best way to test the significances of 
regressions in event studies is to use t-test. Two-tailed, two-sample 
unequal variance t-test will be used to test the significance of the 
difference between the normal and actual prices if there exists. The t-test 
result will be check together with the degree of freedom (df) on the 
t-table for the confidence level of the difference. 
 
5.4.11. Expected Results 
The expected signs of parameters determined by transactions in 
estimation window are, 
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Variables Expected signs of  
coefficients (the 
Caribbean Coast 
model) 
Expected signs of  
coefficients (the City 
1 model) 
AGE Negative Negative 
AREA Positive Positive 
FLOOR Positive Positive 
SEARIVERVIEW Positive Positive 
SCHOOLVIEW Positive Positive 
POOLGARDENVIEW Positive Positive 
SEP07 Positive / Negative Positive / Negative 
OCT07 Positive / Negative Positive / Negative 
NOV07 Positive / Negative Positive / Negative 
DEC07 Positive / Negative Positive / Negative 
JAN08 Positive / Negative Positive / Negative 
FEB08 Positive / Negative Positive / Negative 
MAR08 Positive / Negative Positive / Negative 
APR08 Positive / Negative Positive / Negative 
MAY08 Positive / Negative Positive / Negative 
JUN08 Positive / Negative Positive / Negative 
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JUL08 Positive / Negative Positive / Negative 
AUG08 Positive / Negative Positive / Negative 
SEP08 Positive / Negative Positive / Negative 
OCT08 Positive / Negative Positive / Negative 
NOV08 Positive / Negative Positive / Negative 
DEC08 Positive / Negative Positive / Negative 
JAN09 Positive / Negative Positive / Negative 
FEB09 Positive / Negative Positive / Negative 
MAR09 Positive / Negative Positive / Negative 
APR09 Positive / Negative Positive / Negative 
MAY09 Positive / Negative Positive / Negative 
JUN09 Positive / Negative Positive / Negative 
JUL09 Positive / Negative Positive / Negative 
AUG09 Positive / Negative Positive / Negative 
SEP09 Positive / Negative Positive / Negative 
OCT09 Positive / Negative Positive / Negative 
NOV09 Positive / Negative Positive / Negative 
DEC09 Positive / Negative Positive / Negative 
JAN10 Positive / Negative Positive / Negative 
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FEB10 Positive / Negative Positive / Negative 
Table 4: The expected signs of parameters 
The expected results will be simply the confidence level of the difference 
between the normal and actual returns is high as indicate the 
announcement of an improvement of accessibility will result in a positive 
effect on the prices of residential properties nearby. 
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Chapter 6 
Results 
The results obtained by the hedonic pricing model and event study are 
presented here. 
 
6.1 Result of hedonic pricing model 
6.1.1 Result of Regression Equation for Caribbean Coast 
2092 transactions were recorded in the period 1 Aug 07 to 28 Feb 10. 
They were used to generate the constant term and coefficients of the 
equation, 
𝐿𝑁𝑃𝑅𝐼𝐶𝐸𝑖 =
 𝐶 + 𝛽1𝐴𝐺𝐸𝑖 + 𝛽2𝐴𝑅𝐸𝐴𝑖 + 𝛽3𝐹𝐿𝑂𝑂𝑅𝑖 + 𝛽4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑖 +
 𝛽5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑖 + 𝛽6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑖 + 𝛽7𝑆𝐸𝑃07𝑖 +
 𝛽8𝑂𝐶𝑇07𝑖 + 𝛽9𝑁𝑂𝑉07𝑖 + 𝛽10𝐷𝐸𝐶07𝑖 + 𝛽11𝐽𝐴𝑁08𝑖 + 𝛽12𝐹𝐸𝐵08𝑖 +
 𝛽13𝑀𝐴𝑅08𝑖 + 𝛽14𝐴𝑃𝑅08𝑖 +  𝛽15𝑀𝐴𝑌08𝑖 + 𝛽16𝐽𝑈𝑁08𝑖 +
 𝛽17𝐽𝑈𝐿08𝑖 + 𝛽18𝐴𝑈𝐺08𝑖 + 𝛽19𝑆𝐸𝑃08𝑖 +  𝛽20𝑂𝐶𝑇08𝑖 +
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 𝛽21𝑁𝑂𝑉08𝑖 + 𝛽22𝐷𝐸𝐶08𝑖 + 𝛽23𝐽𝐴𝑁09𝑖 +  𝛽24𝐹𝐸𝐵09𝑖 +
 𝛽25𝑀𝐴𝑅09𝑖 + 𝛽26𝐴𝑃𝑅09𝑖 + 𝛽27𝑀𝐴𝑌09𝑖 + 𝛽28𝐽𝑈𝑁09𝑖 +
 𝛽29𝐽𝑈𝐿09𝑖 + 𝛽30𝐴𝑈𝐺09𝑖 + 𝛽31𝑆𝐸𝑃09𝑖 +  𝛽32𝑂𝐶𝑇09𝑖 +
 𝛽33𝑁𝑂𝑉09𝑖 + 𝛽34𝐷𝐸𝐶09𝑖 + 𝛽35𝐽𝐴𝑁10𝑖 +  𝛽36𝐹𝐸𝐵10𝑖 + 𝜀𝑖 . 
The estimated coefficients, standard error, t-statistic, p-value, R
2
, and 
F-statistic are shown below. 
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Table 5: Result of parameters of regression equation for Caribbean Coast 
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6.1.2 Result of Regression Equation for City 1 
3701 transactions were recorded in the period 1 Aug 07 to 28 Feb 10. 
They were used to generate the constant term and coefficients of the 
equation, 
𝐿𝑁𝑃𝑅𝐼𝐶𝐸𝑖 =  𝐶 + 𝛾1𝐴𝐺𝐸𝑖 + 𝛾2𝐴𝑅𝐸𝐴𝑖 + 𝛾3𝐹𝐿𝑂𝑂𝑅𝑖
+  𝛾4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑖 + 𝛾5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑖
+  𝛾6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑖 + 𝛾7𝑆𝐸𝑃07𝑖 + 𝛾8𝑂𝐶𝑇07𝑖
+  𝛾9𝑁𝑂𝑉07𝑖 + 𝛾10𝐷𝐸𝐶07𝑖 + 𝛾11𝐽𝐴𝑁08𝑖 + 𝛾12𝐹𝐸𝐵08𝑖
+  𝛾13𝑀𝐴𝑅08𝑖 + 𝛾14𝐴𝑃𝑅08𝑖 + 𝛾15𝑀𝐴𝑌08𝑖 + 𝛾16𝐽𝑈𝑁08𝑖
+  𝛾17𝐽𝑈𝐿08𝑖 + 𝛾18𝐴𝑈𝐺08𝑖 + 𝛾19𝑆𝐸𝑃08𝑖 + 𝛾20𝑂𝐶𝑇08𝑖
+  𝛾21𝑁𝑂𝑉08𝑖 + 𝛾22𝐷𝐸𝐶08𝑖 + 𝛾23𝐽𝐴𝑁09𝑖 + 𝛾24𝐹𝐸𝐵09𝑖
+  𝛾25𝑀𝐴𝑅09𝑖 +  𝛾26𝐴𝑃𝑅09𝑖 + 𝛾27𝑀𝐴𝑌09𝑖 +  𝛾28𝐽𝑈𝑁09𝑖
+  𝛾29𝐽𝑈𝐿09𝑖 + 𝛾30𝐴𝑈𝐺09𝑖 + 𝛾31𝑆𝐸𝑃09𝑖 + 𝛾32𝑂𝐶𝑇09𝑖
+  𝛾33𝑁𝑂𝑉09𝑖 + 𝛾34𝐷𝐸𝐶09𝑖 + 𝛾35𝐽𝐴𝑁10𝑖 + 𝛾36𝐹𝐸𝐵10𝑖
+  𝜀𝑖  
The estimated coefficients, standard error, t-statistic, p-value, R
2
, and 
F-statistic are shown below. 
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Table 6: Result of parameters of regression equation for City 1 
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6.1.3 Construction of Monthly Price Indexes 
The coefficients of time dummy variables from SEP07 to FEB10 found 
from the equations and AUG07 are used to construct the monthly price 
indexes for the two estates. As the semi-logarithmic form equations were 
employed, the exponentials of the coefficients found will be the price 
indexes of the months. 
 Caribbean Coast City 1 
Month coefficient Monthly 
Price Index 
(exponential) 
coefficient Monthly 
Price Index 
(exponential) 
AUG07 0 1.000 0 1.000 
SEP07 0.003266 1.003  -0.006951 0.993  
OCT07 0.019141 1.019  0.028656 1.029  
NOV07 0.040574 1.041  0.079935 1.083  
DEC07 0.080858 1.084  0.15469 1.167  
JAN08 0.126749 1.135  0.20338 1.226  
FEB08 0.16882 1.184  0.227586 1.256  
MAR08 0.17843 1.195  0.206286 1.229  
APR08 0.170803 1.186  0.20243 1.224  
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MAY08 0.182012 1.200  0.196759 1.217  
JUN08 0.196273 1.217  0.189492 1.209  
JUL08 0.183335 1.201  0.124421 1.132  
AUG08 0.182141 1.200  0.10736 1.113  
SEP08 0.175776 1.192  0.081066 1.084  
OCT08 0.129629 1.138  0.024317 1.025  
NOV08 -0.026914 0.973  -0.057559 0.944  
DEC08 0.008131 1.008  -0.055897 0.946  
JAN09 0.020646 1.021  -0.023933 0.976  
FEB09 0.018398 1.019  -0.006535 0.993  
MAR09 0.041552 1.042  0.017956 1.018  
APR09 0.058459 1.060  0.074445 1.077  
MAY09 0.107658 1.114  0.119013 1.126  
JUN09 0.132121 1.141  0.147197 1.159  
JUL09 0.168051 1.183  0.154627 1.167  
AUG09 0.199622 1.221  0.190607 1.210  
SEP09 0.21015 1.234  0.195897 1.216  
OCT09 0.228532 1.257  0.199181 1.220  
NOV09 0.236719 1.267  0.203282 1.225  
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Table 7: The price indexes 
 
 
 
 
 
 
 
 
DEC09 0.252486 1.287  0.208389 1.232  
JAN10 0.266059 1.305  0.221519 1.248  
FEB10 0.273196 1.314  0.239936 1.271  
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Figure 13: The comparison of monthly price indexes 
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6.1.4 t-test Results on Confidence Level 
Two-tailed, paired t-tests are used to test the confident level of the 
existences of difference between price indexes between the two buildings 
for the months close to the three announcements. The three accessibility 
improvement announcements in regard to the progress of the HZMB were 
made on 28 Feb 2008, 17 Apr 2009, and 15 Dec 2009. The months of 
announcements and the immediate next two months will be studied, i.e., 
the Feb 08 – Apr 08, Apr 09 – Jun 09, and Dec 09 – Feb 10.  
The result is shown below, 
 
6.2 Result of event study 
Firstly, transactions in estimation windows of the three events under 
Month t-Statistic Degrees of freedom 
Feb 08 – Apr 08 0.027696474 4 
Apr 09 – Jun 09 0.663797155 4 
Dec 09 – Feb 10 0.0252179 4 
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concern are used to generate three set of parameters of the regression 
equation. 
ln 𝑃𝑗𝜌 =  𝐶 + 𝛿1𝐴𝐺𝐸𝑗 + 𝛿2𝐴𝑅𝐸𝐴𝑗 + 𝛿3𝐹𝐿𝑂𝑂𝑅𝑗
+ 𝛿4𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑗 + 𝛿5𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑗
+ 𝛿6𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑗 + 𝜀𝑗  
Then transaction data during the corresponding event windows were then 
put into the equations to find the normal prices. Two-tailed, two-sample 
unequal variance t-test is used to test the significances of differences 
between the actual and normal prices, which are the abnormal values. 
 
6.2.1. The Announcement of Confirmation of the Northern 
Bridge-tunnel Alignment on 28 Feb 2008 
There were 288 transactions recorded in the estimation window. 
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Table 8: Regression result for the announcement of confirmation of the northern 
bridge-tunnel alignment on 28 Feb 2008 
The result equation, 
ln 𝑃𝑗𝜌 =  13.68293 − 0.022043𝐴𝐺𝐸𝑗 +  0.001195𝐴𝑅𝐸𝐴𝑗
+  0.002464𝐹𝐿𝑂𝑂𝑅𝑗 +  0.026555𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑗
+  0.044330𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑗
−  0.033940𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑗 + 𝜀𝑗  
There were 181 transactions were recorded in the event window. The data 
were fitted into the equation give the normal prices. The actual and 
normal prices, and the abnormal values calculated are attached in the 
appendix. 
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The t-statistic is 0.048081385 with degrees of freedom equals 360. The 
standard deviation of the abnormal values is 163559.6353. 
 
6.2.2. The Announcement of Confirmation of the Exact Alignment on 
17 Apr 2009 
There were 95 transactions recorded in the estimation window. 
 
Table 9: Regression result for the announcement of confirmation of the exact 
alignment on 17 Apr 2009 
The result equation, 
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ln 𝑃𝑗𝜌 =  13.64939 − 0.014453𝐴𝐺𝐸𝑗 +  0.001135𝐴𝑅𝐸𝐴𝑗
+  0.002048𝐹𝐿𝑂𝑂𝑅𝑗 −  0.008177𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑗
−  0.010501𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑗
+  0.022707𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑗 + 𝜀𝑗  
There were 162 transactions were recorded in the event window. The data 
were fitted into the equation give the normal prices. The actual and 
normal prices, and the abnormal values calculated are attached in the 
appendix. 
The t-statistic result is 0.00974139 with degrees of freedom equals 322. 
The standard deviation of the abnormal values is 196862.1852. 
 
6.2.3. The Announcement of Start of Construction on 15 Dec 2009 
There were 125 transactions recorded in the estimation window. 
Chapter 6 Results 
95 
 
 
Table 10: Regression result for the announcement of confirmation of the start of 
construction on 15 Dec 2009 
The result equation, 
ln 𝑃𝑗𝜌 =  13.77277 − 0.017452𝐴𝐺𝐸𝑗 +  0.001218𝐴𝑅𝐸𝐴𝑗
+  0.002025𝐹𝐿𝑂𝑂𝑅𝑗 +  0.051180𝑆𝐸𝐴𝑅𝐼𝑉𝐸𝑅𝑉𝐼𝐸𝑊𝑗
+  0.049174𝑆𝐶𝐻𝑂𝑂𝐿𝑉𝐼𝐸𝑊𝑗
−  0.061047𝑃𝑂𝑂𝐿𝐺𝐴𝑅𝐷𝐸𝑁𝑉𝐼𝐸𝑊𝑗 + 𝜀𝑗  
There were 191 transactions were recorded in the event window. The data 
were fitted into the equation give the normal prices. The actual and 
normal prices, and the abnormal values calculated are attached in the 
appendix. 
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The t-statistic result is 0.400645483 with degrees of freedom equals 380. 
The standard deviation of the abnormal values is 213806.9825. 
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Chapter 7 
Discussion of Results 
7.1 The Hedonic Pricing Model 
7.1..1 Result of Regression Equation for Caribbean Coast 
The R
2
 and the F-statistic were large enough to ensure the data samples 
are acceptably fit to the least square line. 
Most of the signs are no surprise except the POOLGARDENVIEW. It 
may be undesired because of the noise generated by people gathering in 
the pool or garden area. 
It is also noticed that the p-value of it is also very high which implies that 
the confidence level of the coefficient is 0 is high. The author thinks that 
may also be due to the overlapping of the attributes of 
POOLGARDENVIEW and SCHOOLVIEW. Most of the flats possess the 
attribute POOLGARDENVIEW possess SCHOOLVIEW at the same 
time, however, the revise case does not apply. Thus, the effect of 
SCHOOLVIEW can be captured but not the POOLGARDENVIEW. 
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Other than POOLGARDENVIEW, the p-values of SEP07 and DEC08 are 
also quite high, which is not desirable. These may be due to the fact that 
there are not enough transactions recorded in the two months and thus not 
enough data sample for the estimation of the coefficients. 
The other p-values and signs seem good as they are in line with the 
expected results. 
 
7.1..2 Result of Regression Equation for City 1 
The R
2
 and the F-statistic were large enough, although not that high 
compare with that of the Caribbean Coast, to ensure the data samples are 
acceptably fit to the least square line. 
For the signs of coefficients, only AGE does not compact with expect, a 
positive sign is resulted. This may be caused by the goodwill established 
for the estate. The image City 1 has long been established as one of the 
best choices for young people to have their first property with good 
property management and quality of flats. 
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The p-values of the coefficients of SEP07 and FEB09 are quite high and 
again may be caused by the insufficient number of data samples. 
 
7.1..3 Result of t-tests on Monthly Price Indexes of Caribbean Coast 
and City 1 
According to the t-table attached in the appendix of this paper, the tests 
results show that on average, the differences of monthly price indexes for 
the period Feb 08 – Apr 08, Apr 09 – Jun 09, and Dec 09 – Feb 10 are not 
significant, the results were t(4) = 0.027696474, t(4) = 0.663797155, and 
t(4) = 0.0252179 respectively. It implies that the announcements of 
accessibility improvements add no positive effects on the nearby property 
prices. Thus, hypothesis 1, the announcements related to the construction 
of the Hong Kong-Macao-Zhuhai Bridge impose positive effect on the 
residential building prices in the Tung Chung area, ceteris paribus, is 
refuted. 
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7.2 The Event Study 
7.2.1 Result of the Announcement of Confirmation of the Northern 
Bridge-tunnel Alignment on 28 Feb 2008 
Consider the generation of parameters for the regression equation, only 
the sign of the variable POOLGARDENVIEW is not the same as 
expected. This unexpected negative effect may be again due to the noise 
pollution produced. The others sign, p-values, R
2
, and F-statistic go well. 
The t-test result, t(360) = 0.048081385 shows that on average, the 
differences between the actual and normal prices, which are the abnormal 
values, are not significant. The standard deviation, 163559.6353, which is 
also very large to imply unevenly distributed results. 
 
7.2.2 Result of the Announcement of Confirmation of the Exact 
Alignment on 17 Apr 2009 
Consider the generation of parameters for the regression equation, the 
signs of SEARIVERVIEW and SCHOOLVIEW are not consistent with 
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the expected results. Both of them have a negative sign. In addition, both 
of the variables have a high p-value indicating high probability the values 
of the coefficients are 0. This can be explained by the fact of too less data 
samples were recorded. Only 95 transaction data were used to run the 
regression model and thus result in a high p-value and maybe not 
truth-reflecting coefficients.  
The result of t-test result, t(322) = 0.00974139 shows that on average, the 
differences between the actual and normal prices, which are the abnormal 
values, are not significant. The standard deviation, 196862.1852, which is 
also very large to imply unevenly distributed results. 
 
7.2.3 Result of the Announcement of Start of Construction on 15 Dec 
2009 
Regarding to the regression results, the R
2
, F-statistic, t-statistic, and 
p-values are good and imply significant and reflective results. However, 
the sign of POOLGARDENVIEW is again negative which is not 
compiling to the expected signs. This can be explained by the noise 
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generated in the pool or garden area that makes it undesirable to have the 
view of it from flats. 
The t-statistic, t(380) = 0.400645483, shows that on average, the 
differences between the actual and normal prices are not significant. The 
standard deviation, 213806.9825, is also large enough to imply unevenly 
distributed results. 
 
7.2.4 Compare Results with Hedonic Pricing Model 
The three results show negative relationship between the announcements 
of accessibility improvement in relation to progresses of the HZMB and 
nearby property prices. The event study results are in line with the 
hedonic pricing model results. Thus, the hypothesis 2, an event study on 
positive abnormal value added to the residential building prices in the 
Tung Chung area will give the same result as a hedonic pricing model, a 
generally accepted methodology in real estate valuation, is confirmed. It 
also implies that the event study methodology can be used for real estate 
valuation in regard to some announcements on the real estates. 
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Chapter 8 
Conclusion 
8.1 Summary of Findings 
These results lead to the conclusion of insignificant effects of the three 
announcements of accessibility improvement on residential property 
prices. One should be clear that this does not necessarily means that all 
kinds of accessibility improvement do not have positive influence on 
prices of nearby residential buildings. But it only concludes that the 
announcement of confirmation of the northern bridge-tunnel alignment in 
Feb 2008, confirmation of the exact alignment in Apr 2009, and the start 
of construction of the Bridge in Dec 2009 regarding the HZMB do not 
impose positive values on nearby properties. 
However, the same results are given by the hedonic pricing model and 
event study. This may be considered to be a successful use of event study 
in real estate valuation, though it may due to coincidences. But is unlikely 
to be the case as the flow of the methodology follows common sense 
logic and three trails have been done. 
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Some advantage and disadvantage of the use of event study in real estate 
valuation are shared. Event study has a short coming that one event can 
only generate result for one event only. In addition, the process of the 
event study is a bit complicated. The normal prices are needed to be 
estimated first before to give the abnormal values. However, the event 
study gives a higher degree of control to the researchers on what models 
to be adopted for the estimation of normal prices. 
More, event study has the advantage over hedonic pricing model that 
transaction data of only the target real estate are needed if the 
constant-parameters regression model is adopted. There is no need to 
search for other market transaction to control the market fluctuations. 
Nevertheless, the time factor may not be effectively controlled. 
 
8.2 Suggestions for Further Research 
As mentioned in above, there is not yet an easily accessible market 
control measure for event study on real estate valuation. There are no 
readily provided price indexes for real estates. More, how to use the data 
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to control the market fluctuations is still a question to answer. Simply 
deflate the price data in the estimation window does not seem to work as 
this will affect the normal prices estimated. 
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Appendices 
Appendix C – Event study result of the announcement of confirmation of 
the northern bridge-tunnel alignment on 28 Feb 2008: 
Transaction Actual Price Normal Price Abnormal Value 
1 2215000 1979632.937 235367.0633 
2 2520000 2472120.89 47879.11021 
3 3400000 3201855.361 198144.6392 
4 2130000 1936215.785 193784.2146 
5 2242000 2182867.637 59132.36335 
6 2238000 2056458.733 181541.2667 
7 2500000 2531293.513 -31293.51297 
8 2100000 2103661.593 -3661.592843 
9 2000000 1948705.765 51294.23486 
10 2150000 2041652.323 108347.6775 
11 3950000 3770322.125 179677.8753 
12 2028000 1766025.324 261974.6756 
13 3150000 2962313.178 187686.8225 
14 3350000 3194710.4 155289.6002 
  
 
15 2380000 2120021.949 259978.0508 
16 2228000 2102572.178 125427.8217 
17 2420000 2320357.902 99642.09765 
18 2360000 2275066.862 84933.1376 
19 2430000 2331820.848 98179.15241 
20 2320000 2314647.578 5352.42151 
21 4100000 3876665.752 223334.2476 
22 2380000 2308644.237 71355.76256 
23 4600000 4232663.407 367336.5927 
24 2250000 1973819.389 276180.6107 
25 2500000 2417902.532 82097.46799 
26 3750000 3761043.487 -11043.48699 
27 1968000 1753018.996 214981.0042 
28 3950000 3587391.878 362608.1222 
29 3070000 3050173.402 19826.59825 
30 2468000 2397729.965 70270.03453 
31 2108000 1834106.5 273893.4998 
32 4070000 3945278.084 124721.9161 
33 2150000 2170313.098 -20313.09821 
  
 
34 3135000 2924104.974 210895.0261 
35 4580000 4267117.079 312882.9212 
36 2250000 2172908.173 77091.82739 
37 2380000 2297600.786 82399.21384 
38 2220000 2029017.006 190982.9945 
39 2030000 1770382.176 259617.8238 
40 2278000 2018079.753 259920.2469 
41 1970000 1834031.303 135968.6967 
42 3130000 2861930.629 268069.3715 
43 4050000 3751787.684 298212.3163 
44 1980000 1735826.106 244173.8937 
45 2080000 2067688.759 12311.24079 
46 2480000 2532296.104 -52296.10371 
47 2380000 2120021.949 259978.0508 
48 2228000 2102572.178 125427.8217 
49 3080000 2840790.737 239209.2627 
50 3360000 2932262.889 427737.1109 
51 4630000 3998856.487 631143.5129 
52 3238000 2975935.496 262064.5039 
  
 
53 2380000 2281861.237 98138.76284 
54 2200000 2123397.589 76602.41125 
55 2790000 2755501.454 34498.54594 
56 2380000 2308644.237 71355.76256 
57 2700000 2599048.566 100951.4337 
58 2068000 2031615.81 36384.18984 
59 3228000 2974394.361 253605.6393 
60 3280000 3308882.245 -28882.24503 
61 2358000 2092236.191 265763.8086 
62 2720000 2594558.694 125441.306 
63 4000000 3704782.09 295217.9095 
64 2010000 2010709.092 -709.0921773 
65 3300000 3268366.903 31633.09726 
66 2050000 2203346.723 -153346.7227 
67 1730000 1730017.358 -17.35808713 
68 2200000 1945781.006 254218.9939 
69 2140000 2209926.909 -69926.90879 
70 3050000 2916520.925 133479.0746 
71 2050000 1898401.929 151598.0714 
  
 
72 2000000 1948705.765 51294.23486 
73 1900000 1693577.985 206422.0146 
74 2050000 1847638.694 202361.3063 
75 2480000 2205271.084 274728.9158 
76 2280000 2203346.723 76653.27732 
77 2320000 2308951.308 11048.69246 
78 2250000 2081951.015 168048.985 
79 3545000 3124841.125 420158.8746 
80 2080000 1945759.603 134240.3974 
81 1968000 1731554.296 236445.7042 
82 3180000 2953067.445 226932.5549 
83 2500000 3013916.639 -513916.6394 
84 2660000 2544806.058 115193.9419 
85 2688000 2546957.328 141042.672 
86 1950000 1727292.998 222707.0019 
87 3620000 3330606.575 289393.4251 
88 2090000 1954460.98 135539.0197 
89 2400000 2515748.672 -115748.6722 
90 2380000 2344242.781 35757.2186 
  
 
91 3830000 3687631.721 142368.2788 
92 4050000 3802122.419 247877.5813 
93 2100000 1943910.065 156089.9351 
94 2000000 2013113.326 -13113.32579 
95 3250000 3132352.883 117647.1168 
96 2380000 2263882.913 116117.0872 
97 2200000 2041313.436 158686.5636 
98 3180000 2728441.159 451558.8411 
99 3240000 3026734.883 213265.1173 
100 2388000 2269166.179 118833.8209 
101 3200000 3125641.187 74358.81283 
102 2900000 3299273.993 -399273.9926 
103 3280000 3308882.245 -28882.24503 
104 2139000 1996874.967 142125.033 
105 2068000 1940971.153 127028.8472 
106 3818000 3779623.653 38376.34678 
107 2038000 1839256.552 198743.4482 
108 3380000 3315572.942 64427.0575 
109 3050000 3041620.529 8379.471309 
  
 
110 1950000 1803356.124 146643.8763 
111 2480000 2130495.202 349504.7977 
112 2168000 2065952.63 102047.3701 
113 2260000 2102572.178 157427.8217 
114 3598000 3187049.101 410950.8988 
115 1980000 1735826.106 244173.8937 
116 3300000 3333432.127 -33432.12716 
117 3228000 2974394.361 253605.6393 
118 4050000 3704782.09 345217.9095 
119 3880000 3724156.719 155843.281 
120 2050000 1838555.929 211444.0715 
121 3950000 3733344.356 216655.6443 
122 2090000 2001801.334 88198.66633 
123 3080000 2878264.309 201735.6908 
124 2360000 2130495.202 229504.7977 
125 2820000 2817450.624 2549.375962 
126 2200000 2122713.965 77286.0352 
127 3250000 3057698.296 192301.7041 
128 4200000 3924721.691 275278.3087 
  
 
129 2580000 2286306.063 293693.9375 
130 3000000 2686562.357 313437.6433 
131 4380000 4174086.125 205913.8754 
132 4520000 4183827.268 336172.7317 
133 4620000 4143345.039 476654.961 
134 2368000 2241679.68 126320.3199 
135 4720000 4225828.947 494171.053 
136 2250000 2154736.499 95263.50056 
137 2100000 1943910.065 156089.9351 
138 2380000 2263882.913 116117.0872 
139 2200000 2220844.307 -20844.30697 
140 2980000 2818363.626 161636.3741 
141 3850000 3722462.613 127537.3869 
142 2300000 1979632.937 320367.0633 
143 2230000 2112959.227 117040.7733 
144 3180000 3088762.243 91237.75705 
145 2350000 2165669.263 184330.7371 
146 3900000 3759332.601 140667.3985 
147 4050000 3751787.684 298212.3163 
  
 
148 2320000 2048136.678 271863.3224 
149 3380000 3373255.973 6744.026957 
150 4880000 4184383.754 695616.2457 
151 4830000 4124197.445 705802.5551 
152 4980000 4298776.477 681223.5228 
153 3355000 3297941.355 57058.64485 
154 3050000 2770706.778 279293.2224 
155 2680000 2646088.315 33911.68472 
156 3030000 2838910.756 191089.2439 
157 3995000 3772626.495 222373.5045 
158 4130000 3944110.454 185889.5456 
159 2630000 2608288.977 21711.02288 
160 2450000 2314647.578 135352.4215 
161 3220000 3171803.781 48196.21936 
162 3600000 3660473.249 -60473.24891 
163 2000000 1757343.761 242656.2395 
164 1980000 1825015.43 154984.5696 
165 3800000 3582380.208 217619.7921 
166 3150000 3292616.186 -142616.1858 
  
 
167 3100000 2881192.993 218807.0071 
168 2350000 2275066.862 74933.1376 
169 3850000 3801616.77 48383.23 
170 2320000 2048136.678 271863.3224 
171 2030000 2061874.338 -31874.33821 
172 2150000 2082296.648 67703.35249 
173 2068000 1852902.71 215097.2897 
174 3700000 3517957.066 182042.9344 
175 3928000 3285823.949 642176.0512 
176 2680000 2728441.159 -48441.15887 
177 3300000 3109893.378 190106.6219 
178 2700000 2567224.725 132775.2746 
179 2920000 2926105.746 -6105.745906 
180 4530000 3969405.923 560594.0766 
181 2200000 2220844.307 -20844.30697 
 
 
  
 
Appendix B – Event study result of the announcement of confirmation of 
the exact alignment on 17 Apr 2009: 
Transaction Actual Price Normal Price Abnormal Value 
1 1850000 1680626.166 169373.8337 
2 3900000 3306957.036 593042.9641 
3 3180000 2851711.79 328288.21 
4 2300000 2081674.134 218325.8661 
5 2210000 2021836.875 188163.1255 
6 4080000 3465085.966 614914.0344 
7 1885000 1808454.191 76545.8094 
8 2600000 2526867.623 73132.37689 
9 2100000 2124994.984 -24994.98428 
10 2490000 2196997.031 293002.969 
11 2060000 1825537.46 234462.5405 
12 2450000 2374738.775 75261.22483 
13 2950000 2661690.486 288309.5139 
14 2130000 1994302.653 135697.3467 
15 2830000 2602398.298 227601.7023 
  
 
16 2250000 2050438.027 199561.973 
17 2250000 2034297.279 215702.7205 
18 2280000 2038467.789 241532.2106 
19 2350000 2141416.32 208583.6797 
20 2160000 1989213.714 170786.2861 
21 2220000 2106617.208 113382.7919 
22 1800000 1660100.997 139899.0031 
23 3880000 3450518.267 429481.7332 
24 2350000 2106370.748 243629.2517 
25 2350000 2106370.748 243629.2517 
26 2020000 1844327.001 175672.9986 
27 2365000 2096892.406 268107.5941 
28 3800000 3383573.644 416426.3562 
29 2290000 2098006.151 191993.8485 
30 2000000 1869915.873 130084.1272 
31 2570000 2496007.467 73992.53313 
32 2880000 2743914.202 136085.7976 
33 2790000 2654096.889 135903.111 
34 1950000 1869940.182 80059.81816 
  
 
35 2800000 2591760.675 208239.325 
36 2180000 2072141.145 107858.8554 
37 2998000 2894960.429 103039.5715 
38 2010000 1969690.536 40309.4641 
39 3900000 3367145.801 532854.1995 
40 2230000 2023098.894 206901.1056 
41 4260000 3624355.365 635644.6354 
42 2090000 1913072.22 176927.7799 
43 3418000 3379796.302 38203.69787 
44 2980000 2906604.153 73395.84697 
45 3800000 3267742.704 532257.2957 
46 2735000 2623804.705 111195.2945 
47 2198000 1828261.366 369738.634 
48 3880000 3380570.364 499429.6359 
49 2590000 2406632.439 183367.5612 
50 2730000 2586566.814 143433.1858 
51 2960000 2739546.627 220453.3732 
52 1950000 1754829.045 195170.9548 
53 2450000 2350545.531 99454.46907 
  
 
54 2300000 2274771.123 25228.87707 
55 3650000 3352989.856 297010.1443 
56 3000000 2650921.836 349078.1643 
57 1850000 1680626.166 169373.8337 
58 2430000 2236315.045 193684.9551 
59 2050000 1933944.002 116055.9982 
60 1860000 1801061.912 58938.08804 
61 2828000 2627985.129 200014.8707 
62 2690000 2567219.591 122780.4091 
63 2015000 1913072.22 101927.7799 
64 3150000 2947473.734 202526.2662 
65 2060000 1873749.385 186250.6153 
66 2190000 2058596.504 131403.4957 
67 3130000 2615257.184 514742.8164 
68 3888000 3514707.975 373292.0254 
69 3600000 3342250.699 257749.301 
70 3418000 3379796.302 38203.69787 
71 3960000 2704822.909 1255177.091 
72 1848000 1733397.65 114602.3499 
  
 
73 1980000 1804754.266 175245.7336 
74 3760000 3314926.469 445073.5312 
75 2260000 2021252.648 238747.3519 
76 2100000 1944674.172 155325.8283 
77 3300000 2864498.932 435501.068 
78 3820000 3600351.365 219648.6352 
79 1970000 1814355.743 155644.2572 
80 2560000 2459412.357 100587.6433 
81 3230000 3136521.684 93478.31579 
82 2710000 2640085.867 69914.13293 
83 2050000 2043656.166 6343.833822 
84 2100000 1976226.942 123773.0578 
85 2678000 2565356.466 112643.5341 
86 2880000 2611789.039 268210.9611 
87 4200000 3568625.266 631374.7341 
88 2760000 2570615.7 189384.3004 
89 2050000 1965660.738 84339.26239 
90 2560000 2447674.627 112325.3729 
91 2190000 2058596.504 131403.4957 
  
 
92 1960000 1886773.905 73226.095 
93 2900000 2824681.012 75318.98823 
94 2900000 2678094.253 221905.7468 
95 1950000 1863973.393 86026.60697 
96 2730000 2586566.814 143433.1858 
97 2128000 1732524.238 395475.7622 
98 2355000 2450135.777 -95135.77659 
99 1970000 1936190.615 33809.38526 
100 3960000 2704822.909 1255177.091 
101 2050000 1968717.749 81282.25092 
102 1848000 1733397.65 114602.3499 
103 3760000 3314926.469 445073.5312 
104 2400000 2491615.866 -91615.86566 
105 2750000 2667147.214 82852.78598 
106 2750000 2523668.109 226331.8908 
107 3080000 2825011.519 254988.4812 
108 2338000 2106617.208 231382.7919 
109 2900000 2711636.811 188363.1885 
110 1830000 1649932.606 180067.3943 
  
 
111 2150000 2094503.311 55496.68937 
112 2340000 2128050.797 211949.2028 
113 2680000 2621376.187 58623.81313 
114 2049000 2092602.365 -43602.36479 
115 1950000 2026982.922 -76982.92172 
116 2580000 2642938.7 -62938.70006 
117 2100000 2059448.94 40551.06026 
118 2575000 2482657.21 92342.79047 
119 2900000 2756107.731 143892.2689 
120 3680000 3443861.745 236138.255 
121 3230000 3270841.993 -40841.99319 
122 3150000 3304507.488 -154507.4884 
123 3980000 3496136.292 483863.7084 
124 2080000 2000660.632 79339.36796 
125 2820000 2705772.468 114227.5318 
126 2140000 1932762.723 207237.277 
127 2950000 2858304 91695.99973 
128 1980000 1817001.186 162998.8142 
129 2900000 2678094.253 221905.7468 
  
 
130 2073000 1988406.257 84593.7429 
131 2030000 1960670.373 69329.62655 
132 1950000 2039740.19 -89740.19027 
133 2750000 2871341.787 -121341.7868 
134 2820000 2749539.497 70460.50296 
135 2680000 2532871 147128.9998 
136 3080000 2825011.519 254988.4812 
137 1820000 1743175.486 76824.51377 
138 1830000 1714847.992 115152.0084 
139 2230000 2004762.184 225237.8164 
140 2110000 2046243.027 63756.97293 
141 2150000 2123697.009 26302.99108 
142 2120000 2033709.452 86290.54752 
143 2200000 2313587.713 -113587.7126 
144 1800000 1649932.606 150067.3943 
145 1980000 1980278.402 -278.4022828 
146 2100000 2021252.648 78747.3519 
147 1950000 2026982.922 -76982.92172 
148 2110000 2119352.128 -9352.128121 
  
 
149 2710000 2640085.867 69914.13293 
150 2710000 2640085.867 69914.13293 
151 1880000 1969690.536 -89690.5359 
152 3080000 3311282.054 -231282.0545 
153 2250000 2323083.602 -73083.6022 
154 2618000 2655148.12 -37148.11952 
155 2070000 2001473.065 68526.93483 
156 3100000 2893982.097 206017.9027 
157 1880000 1783816.985 96183.01496 
158 2350000 2320292.933 29707.06676 
159 1850000 1863731.092 -13731.09224 
160 2048000 2030135.302 17864.69806 
161 1950000 1956659.03 -6659.029545 
162 2990000 2935769.038 54230.96227 
 
 
 
  
 
Appendix C – Event study result of the announcement of the start of 
construction on 15 Dec 2009 
Transaction Actual Price Normal Price Abnormal Value 
1 4500000 4523045.011 -23045.01104 
2 2300000 2119968.949 180031.0507 
3 3300000 3256748.946 43251.05375 
4 4180000 3967497.098 212502.9018 
5 4680000 4428387.145 251612.8555 
6 2810000 2847950.014 -37950.01373 
7 3380000 3211818.996 168181.0041 
8 3400000 3330107.021 69892.9786 
9 2560000 2463927.058 96072.94228 
10 2830000 2834559.206 -4559.205538 
11 2700000 2631977.44 68022.5599 
12 2308000 2190466.297 117533.7033 
13 2365000 2237299.24 127700.7599 
14 3500000 3350398.996 149601.004 
15 2290000 2265690.212 24309.78763 
  
 
16 2480000 2366131.734 113868.2658 
17 2550000 2373710.736 176289.2641 
18 4434000 4123121.17 310878.8302 
19 2308000 2321420.87 -13420.86967 
20 2350000 2405737.338 -55737.33805 
21 3550000 3250180.204 299819.7965 
22 2360000 2252749.437 107250.5634 
23 2560000 2522399.023 37600.97671 
24 4740000 4719535.775 20464.22486 
25 4700000 4430074.681 269925.3185 
26 4580000 4398165.148 181834.8524 
27 2820000 2703476.242 116523.7577 
28 2360000 2294182.204 65817.79565 
29 2290000 2288746.853 1253.146962 
30 4530000 4304605.267 225394.7325 
31 3270000 3245191.759 24808.24118 
32 3080000 2924727.875 155272.1254 
33 2400000 2373710.736 26289.26413 
34 2580000 2477025.492 102974.5078 
  
 
35 2300000 2159635.467 140364.5333 
36 3550000 3640850.987 -90850.98727 
37 2750000 2689180.343 60819.65684 
38 3600000 4284849.556 -684849.5562 
39 2300000 2202359.844 97640.15558 
40 3400000 3517647.499 -117647.499 
41 3290000 3153813.773 136186.2272 
42 2200000 2202359.844 -2359.844424 
43 2330000 2251967.868 78032.13185 
44 3388000 3226369.277 161630.7234 
45 2238000 2212064.942 25935.05832 
46 2330000 2277734.804 52265.19613 
47 3275000 3204414.666 70585.33446 
48 3500000 3402414.893 97585.1074 
49 4580000 4624926.329 -44926.32929 
50 2190000 2124266.236 65733.76401 
51 2380000 2354561.339 25438.66133 
52 3680000 3425798.016 254201.9837 
53 3500000 3384876.57 115123.4295 
  
 
54 2308000 2190466.297 117533.7033 
55 2350000 2230753.547 119246.4526 
56 2320000 2369730.989 -49730.98919 
57 2450000 2278447.846 171552.1536 
58 4048000 3954769.987 93230.01288 
59 2060000 2145883.685 -85883.68529 
60 2548000 2263034.116 284965.8841 
61 2220000 2197904.578 22095.42178 
62 2537000 2468921.565 68078.43475 
63 2430000 2083277.64 346722.3598 
64 2790000 2880853.032 -90853.03222 
65 2680000 2856026.84 -176026.8396 
66 3200000 3105896.626 94103.37432 
67 4400000 4292577.816 107422.1838 
68 2400000 2287694.272 112305.7284 
69 4400000 4109894.841 290105.1591 
70 4360000 4280164.494 79835.50599 
71 3400000 3299043.052 100956.9485 
72 3430000 3491967.888 -61967.88792 
  
 
73 2400000 2161590.821 238409.1785 
74 3428000 3280439.614 147560.3861 
75 2200000 2113734.825 86265.17497 
76 2280000 2230753.547 49246.45257 
77 4820000 4575959.676 244040.3237 
78 2380000 2240236.503 139763.4969 
79 2390000 2267621.403 122378.597 
80 4800000 4475157.032 324842.9681 
81 2180000 2184592.783 -4592.783423 
82 2720000 2681666.533 38333.46672 
83 2820000 2853722.956 -33722.95564 
84 3760000 4077134.617 -317134.6174 
85 2970000 2914450.931 55549.06947 
86 2250000 2093973.468 156026.5317 
87 2280000 2093973.468 186026.5317 
88 2775000 2814336.246 -39336.24622 
89 2400000 2310974.835 89025.16493 
90 2356000 2210280.525 145719.4746 
91 2550000 2535567.409 14432.59085 
  
 
92 3430000 3243585.786 186414.2136 
93 2400000 2309327.697 90672.30272 
94 4270000 4202865.027 67134.97292 
95 2580000 2512387.364 67612.63624 
96 2105000 2025732.659 79267.341 
97 3300000 3256748.946 43251.05375 
98 3150000 2929897.507 220102.4925 
99 2334000 2195025.013 138974.9867 
100 2220000 2159635.467 60364.5333 
101 2100000 1929230.931 170769.0692 
102 4680000 4367310.8 312689.2003 
103 2280000 2389003.76 -109003.7596 
104 3400000 3556192.472 -156192.4715 
105 2750000 2676241.653 73758.34691 
106 2200000 2122312.81 77687.19023 
107 2100000 1937060.16 162939.8405 
108 3200000 3480985.495 -280985.4954 
109 2770000 2694631.451 75368.54926 
110 4400000 3227747.23 1172252.77 
  
 
111 2320000 2369730.989 -49730.98919 
112 2768000 2640613.937 127386.0629 
113 3070000 3047271.018 22728.98158 
114 3180000 3086986.715 93013.28483 
115 2280000 1978489.04 301510.9605 
116 2190000 2118019.475 71980.5252 
117 3780000 3639569.633 140430.3667 
118 2200000 2146555.452 53444.54799 
119 3200000 3293752.334 -93752.33437 
120 2370000 2174762.454 195237.546 
121 3380000 3223940.735 156059.265 
122 3150000 3211818.996 -61818.9959 
123 2180000 2224772.008 -44772.00796 
124 3238000 3246460.877 -8460.876889 
125 4500000 4407080.456 92919.5443 
126 2800000 2417559.214 382440.7858 
127 2760000 2785564.211 -25564.21085 
128 2580000 2561370.437 18629.56344 
129 3290000 3153813.773 136186.2272 
  
 
130 3100000 3112192.439 -12192.43871 
131 2380000 2304656.04 75343.95966 
132 2290000 2270282.884 19717.11644 
133 2855000 3531922.859 -676922.8595 
134 2610000 2422459.732 187540.2683 
135 2680000 2856026.84 -176026.8396 
136 3760000 4077134.617 -317134.6174 
137 2428000 2250932.201 177067.7988 
138 3500000 3276593.914 223406.0858 
139 3897000 3887963.28 9036.720285 
140 2150000 2069761.622 80238.37832 
141 3070000 3339938.662 -269938.6616 
142 2208000 2297775.41 -89775.41045 
143 2948000 3220389.909 -272389.9092 
144 3320000 3451450.033 -131450.0326 
145 3290000 3320802.405 -30802.40519 
146 2380000 2409505.265 -29505.26461 
147 2880000 2769975.408 110024.5924 
148 4920000 4690763.874 229236.1264 
  
 
149 2050000 1896762.418 153237.5823 
150 4880000 4422532.262 457467.7378 
151 3880000 4242367.313 -362367.3133 
152 2100000 1971162.444 128837.5556 
153 2350000 2204104.804 145895.1957 
154 5500000 4684894.712 815105.2879 
155 5500000 4503763.777 996236.2232 
156 4308000 4390940.504 -82940.50436 
157 2150000 2210355.676 -60355.6762 
158 2000000 1959223.933 40776.06748 
159 2030000 2048911.02 -18911.01956 
160 2265000 2142253.778 122746.2222 
161 4800000 4424965.324 375034.676 
162 2398000 2437220.966 -39220.96645 
163 2228000 2247158.304 -19158.3041 
164 3280000 3531922.859 -251922.8595 
165 4280000 4385876.282 -105876.2816 
166 2650000 2460120.77 189879.2305 
167 2170000 2018079.753 151920.2469 
  
 
168 2180000 2062843.647 117156.3531 
169 2250000 2109372.357 140627.6431 
170 2360000 2223824.457 136175.5431 
171 2280000 2431062.591 -151062.591 
172 3050000 3446673.083 -396673.0831 
173 3338000 3296493.877 41506.12336 
174 4550000 4652987.293 -102987.2935 
175 2420000 2427370.183 -7370.18284 
176 2150000 2069761.622 80238.37832 
177 2980000 2487077.788 492922.2124 
178 2160000 1983173.704 176826.2965 
179 2400000 2249192.903 150807.0971 
180 3280000 3462647.404 -182647.4036 
181 3400000 3618799.866 -218799.8656 
182 2310000 2298216.626 11783.37431 
183 3430000 3553444.597 -123444.5969 
184 2320000 2393204.929 -73204.92881 
185 4050000 4271924.559 -221924.5588 
186 3400000 3579576.302 -179576.3021 
  
 
187 3450000 3542268.857 -92268.85748 
188 4300000 4320380.349 -20380.34859 
189 2340000 2238196.577 101803.423 
190 4430000 3406503.648 1023496.352 
191 4180000 4289260.936 -109260.9357 
 
